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1. Periodic Vertical Columns of Small Molecular Weight Ker-
atins in Plantar Skin Demonstrate d b y AEl a nd AE3 Mono-
clonal Antibodies. S. HART, W. KORKI.J, AND J<. SOLTANI, Sect:. of 
Dermatology, University of Chicago, Chicago, IL. 
We investigated the binding pattern of rponoclonal antibodies to 
human kera tin in planta r skin. T he monoclonal antibodies consisted 
of AEl, which is specific for low molecula r weight (50 andk 56 kd) 
keratins and binds only to the basal layer keratinocytes, and AE3, 
which is specific for higher molecular weight (58 and 65- 67 kd) keratins 
and binds to the entire normal human epidermis. Specimens of plantar 
skin were obtained from 6 cases from t he great toe, t he heel, and t he 
thin s kin of the instep, and were stained by the labeled indirect 
immunoperoxidase technique. An interesting phenomenon, not previ-
ously reported, was a specific AEl binding pattern in the th ick stratum 
corn e um of the heel. This binding was in a columnar patte rn , inde-
pendent of eccrine sweat structures, and had a periodici ty coincident 
with t he indentations of the rete ridges. AEl a lso bound to t he under-
lying suprabasal and basal layer keratinocytes in these same columns. 
Persiste nce of small molecular weight keratins in this columnar pattern 
suggests that physiologically distinct populations of keratinocytes exist 
in the plantar epidermis. 
2. Antigen Development in Human Fetal Skin. A. T. LANE, K. 
F. HELM , AND L. A. GOLDSMITH, Dermatology Unit, University of 
Rocheste r School of Medicine and Dentistry, Rochester, NY. 
Fifty-ni ne fetal skin biopsies were obtained from 28 human fetuses 
afte r signed, informed consent. T he fetuses examined ranged in esti-
mated gestation age (EGA) from 8 weeks to 38 weeks. Fetuses less than 
20 weeks EGA were products of human abortions. Biopsies from fetuses 
over 20 weeks EGA were removed from premature infants t hat had 
died within 24 hours of birth. Fetal tissues were examined by indirect 
immun ofluorescent methods using antibodies to laminin, bullous pem-
ph igoid antigen, pemphigus antigen and to a nchoring fibril s using 
murine monoclonal antibodies AFl and AF2. 
Bullous pemphigoid antigen demonstrated regional developmenta l 
differences. Bullous pemp higoid antigen was identified in only fetal 
sole o f 11 weeks EGA and throughout t he skin by 16 weeks EGA. 
Larni nin and pemphigus a ntigen did not show regional variation but 
were present in fe tal skin of 8 weeks EGA a nd 11 weeks EGA respec-
tive ly. 
As previously reported, AFl and AF2 were characterized by immu-
noelectron microscopy to stain human anchoring fibrils; eleven skin 
biopsies from patients with recessive dystrophic epidermolys is bullosa 
examined to date demonstrated absence of staining for AFl and AF2. 
In our study, AFlk and AF2 staining was absent in feta l skin prior to 
26 weeks EGA and demonstrated regional va riation in one infant of 27 
weeks EGA. Although absence of staining for AF1 and AF2 may define 
t he mature infa nt with recess ive dystrophic epidermolysis bullosa, it is 
not current ly useful for in t raute rine diagnosis using immunofluorescent 
techniques. 
3. A Monoclonal Antibody Detecting Cytoplasmic Antigen(s) 
of Transformed Melanocytes in Tissue Sections. TORU Fu -
KAYA , H IKARU ETO, AMIR H . MEI-IREGAN, AND KEN HASHIMOTO, 
Dept. of Dermatology, Wayne State University School of Medicine, 
Detroit, a nd Veterans Administration Medical Center, Allen Park. 
MI. 
One unique monoclonal antibody, FKHl obtained from fusion of 
mouse SP 2/ 0 myeloma ce lls and spleen ce lls from a mouse that had 
been immunized with a human malignant melanoma cell line, J<Hm-6, 
did react with both frozen and a lcohol-fixed, paraffin -embedded tissue 
sections of human malignant melanoma and melanocytic nevi. Using 
indirect immunofluorescence and ELISA, FJ<Hl reacted with five 
differen t cultured melanoma cell lines. Frozen and paraffin-embedded 
t issue sections of various skin lesions were stained by indirect immu-
nofluorescence and immunoperoxidase techniques. In frozen tissue 
sections, FKH 1 stained the ce lls of one case of superficial spreading 
malignant melanoma (SSMM) and five cases of metastatic melanoma 
in a granular pattern. In paraffin-embedded t issue sections, FKHl 
stained tumor cells in 5/ 7 cases of primary malignant melanoma. FJ<Hl 
reacted with 43 cases of nevocyt ic nevi (NN): 13/ 14 frozen sections 
and 16/26 paraffin -embedded sections of NN were stained by FKHl. 
All three cell types (A-B-C) of NN were stained by our monoclonal 
antibody. Normal epidermal melanocytes and normal nem o-ectodermal 
t issues, in contrast, were all negative. Other malignancies involving the 
skin (BCE, SCC, Paget's disease, dermato!ibrosarcoma protruberans 
and skin metastasis from breast cancer) were a lways negative. lmmuno-
electron microscopy of junctional nevus showed that the reaction 
product was localized in the cytoplasm excluding melanosomes and 
microfi laments. In actua l diagnostic t ra ils, FKHl was found to be 
useful in the diagnosis of amelanotic metastatic melanoma and in 
differentiating Paget's disease from SSMM. It. is advantageous that 
FJ<Hl can be used on both frozen and alcohol-tixed paraffin -embedded 
tissues. 
4. C lassification of Cow Epithelial Keratins: Concepts of Ker-
atin Subfamilies and Keratin-Pairs. DAVID COOPER AND TUNG -
T IEN SUN , Depts. of Dermatology and Pharmacology, New York 
University School of Medicine, New York, NY. 
In order to better charac terize keratins from various cow epithelia, 
we have prepared t he wate r-insoluble cytoskeletal proteins from cow 
hoof, snout and t runk epidermis, corneal epit helium, esophageal epi-
t helium, cultured cow snout epidermal cells, and a simple epithelia l 
cell line (MDBK cells). These proteins were analyzed by one- and two-
dimensional ge l electrophoresis, and by the immunoblot technique 
using AEl and AE3 monoclonal anti -keratin ant ibodies. Our results 
indicate that a ll cow epithelial keratins (MW range 40- 70,000) can be 
divided into two subfamilies. Keratins of subfamily A are ac idic and 
most of them react with AEl antibody, whereas those of subfa mily B 
a re bas ic and react with AE3 an tibody. Within each subfamily, the 
smaller keratins were found in significant quantities on ly in simple 
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epithelia, whereas the larger ones exist only in stratified and more 
complex epithelia. Furthermore, most subfamily A keratins have a 
corresponding member in the subfamily B, forming "keratin-pairs." 
Within each pair, the two keratins have identical "size-ranks" in their 
respective subfamilies and, in general, follow similar rules for expres-
sion. These findings suggest that cow epithelial keratins, like those of 
the human, can be divided into subfamilies, and that keratins from the 
two subfamilies may play complementary roles in keratin assembly and 
function . 
5. Expression of a High Molecular Weight Surface Antigen in 
Terminally Differentiated Keratinocytes. ALICE S.-P. MA AND 
TUNG-TIEN SuN, Depts. of Dermatology and Pharmacology, New 
York University School of Medicine, New York, NY. 
Cell surface components are believed to play a crucial role in cellular 
growth and differentiation. To better understand the cell surface 
changes during normal and abnormal keratinocytes differentiation, we 
have prepared monoclonal antibodies to epidermal cell surface antigens. 
Mouse myeloma cells (X63.Ag8.653) were fused with spleen cells of the 
Balb/C mice immunized with human abdom inal epidermal cells by the 
hybridoma tech nique. Hybrid cells secreting antibodies specific for 
human epidermal cell surfaces were screened by the immunofluorescent 
staining technique using frozen sections of skin as substrate. An 
antibody, designated BC3, was found to stain selectively the cell surface 
of suprabasal cells in normal epidermis. lmmunoblot analysis showed 
t hat BC3 reacted with a 200-Kd protein. Similar suprabasal staining 
was observed in cultured human epidermal colonies. These results 
suggest that a 200- Kd surface antigen is expressed preferentially by 
terminally differentiated, suprabasally located keratinocytes. Since this 
antigen is also expressed by cultured keratinocytes forming non-kera-
tinized colonies, its expression is not keratinization-specific. The BC3 
antibody should provide a useful tool for further studies of t he mecha-
nisms of epidermal development, differentiation and diseases. 
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6. Monoclonal Antibody Study of Keratin Expression During 
Corneal Epithelial Differentiation. ALEXANDER SCHERMER AND 
TUNG-TIEN SuN, Depts. of Dermatology and Pharmacology, New 
York University School of Medicine, New York, NY. 
Our previous data have indicated that the morphological and bio-
chemical differentiation of corneal epithelium can be affected by the 
external environment. In uiuo, the corneal epithelium expresses a 64-
Kd, a 58-Kd and a 55-Kd keratin, whereas in culture, it expresses 
several additional low molecular weight keratin proteins. To investigate 
the expression of these keratins during corneal epithelial differentia-
tion, we have prepared three monoclonal antibodies, AE5, AE6 and 
AE7, directed against rabbit corneal epithelial keratins. lmmunoblot 
experiments indicated that all three antibodies recognized selectively 
the 64-Kd corneal specific keratin. Indirect immunof1uorescent staining 
of cultured corneal epithelial cells showed that these antibodies deco-
rated keratin filaments, preferentially in suprabasa\ly located, termi-
nally differentiated cells. Immunofluorescent staining of frozen corneal 
sections, however, demonstrated that the entire corneal epit helium 
expresses the 64-Kd keratin, basal cells included. These data suggest 
that the 64-Kd cytoskeletal protein is a cornea-specific keratin; that 
this keratin may be regarded as a molecular marker for corneal epithe-
lial differentiation; and that its expression can be modulated by the 
cellular growth environment. 
7. Monoclonal Antibodies to Neurofilament Triple Protein 
Subunit and Myelin Basic Protein-Production and Immu-
nohistochemical Application to Several Skin Diseases. MIKI 
ASO, HIKARU ETO, TORU FUKAYA, AQUELA HAMZAVI, USHA SOOD, 
AND KEN HASHIMOTO, Dept. of Dermatology, Wayne State Univer-
sity School of Medicine, Detroit, and Veterans Administration Med-
ical Center, Allen Park, MI. 
We produced monoclonal antibodies to neurofilament protein (NF. 
Ab-F21P0D9) and myelin basic protein (MY· Ab-Fl7P.E,) from rat 
spinal cord and rabbit sciatic nerve respectively. NF · Ab was specific 
to 200KD neurofilament protein and MY· Ab reacted with bovine 
myelin basic protein by immuneblotting. Both antibodies were tested 
by immunofluorescence and immunoperoxidase techniques using fro-
zen sections of sciatic nerve from human, rabbit, rat, and mouse. NF. 
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Ab showed a characteristic staining pattern compatible with the axon 
and MY. Ab with the myelin sheath. In normal skin, both antibodies 
positively stained small nerve fibers around the hair follicle, sweat 
gland, blood vessel, nerves in the arrector muscle and specialized end 
organs. In neurofibroma, tumor cells had fine nerve fibers in their 
cytoplasm. Granular cell schwannoma had many nerve fibers in the 
stroma. Some nerve fibers were in contact with granular cells. By 
immunoelectron microscopy, NF · Ab-positive reaction products were 
found in the cytoplasm of granular cells. In nevus cell nevus, many 
NF. Ab-positive fibers and MY· Ab-positive cells were intermingled in 
the dermal nest, but only few nerves were observed in and around the 
junctional nest. The proliferation of nerve fibers in prurigo nodularis 
were easily demonstrated with NF · Ab and MY· A b. Compared with 
Leu-7 and S-100 antibody stain ing, our monoclonal antibodies were 
found to be more specific, consistent and staining finer details of dermal 
nerves. 
8 . BE 1 and BE 2 Monoclonal Antibody Reactivity in Cuta-
neous T Cell Lymphoma. J. ROBERTS, R. STEAD, D. ROSENTHAL, 
A. TADROS, P. JENKIN, C. BERGER, R. EDELSON, AND D. N. SAUDER, 
McMaster University, Hamilton, Ontario, Canada, and Columbia 
University, New York, NY. 
Malignant lymphocytes from patients with cutaneous T cell lym-
phoma (CTCL) regularly express the mature helper/inducer T cell 
phenotype. This phenotype may also predominate in benign inflam-
matory conditions and therefore can not be used to distinguish benign 
from malignant lesions. In attempts to improve diagnostic capabilities, 
Berger et al (J. Clin. Invest. 70: 1205, 1982) developed two monoclonal 
antibodies (BEl and BE2) by immunizing mice with CTCL cells. They 
found these antibodies were selectively reactive with CTCL lympho-
cytes in peripheral blood (PB) and some transformed cultured lympho-
cytes, but were unreactive with normal PB lymphocytes. Thus they 
appeared tumor associated and potentially useful in detecting malig-
nant CTCL cells in PB. This led us to investigate the utility of these 
antibodies in skin biopsies from patients with CTCL. Using an indirect 
immunoperoxidase technique we investigated tissue sections from 19 
patients with CTCL. 100% were reactive with BEl and 80% were 
reactive with BE2. As previously shown non-T cell lymphomas and 
leukemias were a lso positive. However, in contrast to results found in 
PB, benign inflammatory dermatoses, normal follicular epithelium and 
vascular endothelium showed some reactivity. The results of this study 
suggest antigens in normal or diseased tissue may share antigenic 
determinants with antigens found on CTCL cells in peripheral blood. 
Further studies will be needed to determine the utility of these anti-
bodies in diagnosis of CTCL. 
9. Development and Characterization of a Monoclonal Anti-
SSA/Ro Antibody. J. Y. CHANG, J .-S. DENG, R. D. SoNTHEIMER, 
AND J. N. GILLIAM, UTHSCD, Dallas, TX. 
Circulating anti-SSA/Ro antibodies are found in patients with Sjo-
gren's syndrome and certain forms of lupus erythematosus such as 
subacute cutaneous LE and neonatal LE. Any role that these antibodies 
play in the pathogenesis of these disorders is unknown. The biochemical 
characteristics of the SSA/Ro antigen are not completely understood 
and its cellular localization is controversial. We have therefore devel-
oped a monoclonal SSA/Ro antibody to examine these issues. Female 
Balb/c mice were immunized with the precipitate from the reaction of 
a Wil2 cell extract with a monospecific human ant i-SSA/Ro antiserum 
in counterimmunoelectrophoresis. Spleen cells from the immunized 
mouse were fused with SP2/0 mouse myeloma cells. Hybrids were 
selected by HAT medium. Seventeen of the 201 hybrids produced 
antinuclear antibodies. One of these 17 hybrids produced an IgM 
monoclonal antibody (Ml0-72) which gave a line of identity with 
monospecific human a-SSA/Ro antisera in double immunodiffusion 
against a Wil2 cell extract but failed to provide a line of identify with 
monospecific a-SS-B/La antisera. Ml0-72 reacted with a 58K band 
and with several smaller molecular weight bands in immunoblot analy-
sis. Purified SSA/Ro antigen derived from Wil2 extract with a Ml0-72 
antibody-sepharose column was used in a solid phase immunoassay. 
Significant binding in this assay was produced by a-SSA/Ro antibody 
containing sera but not by monospecific a-SSB/La containing sera. 
Ml0-72 should be of great value in further characterizing the SSA/Ro 
antigen. It might also be of value in studies designed to examine any 
pathophysiological role played by SSA/Ro antibodies in certain autoim-
mune diseases. 
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John A. Parrish, M.D., Presiding 
1. Lyt Phenotype of Ultraviolet Radiation-Induced Suppressor 
Cells for Contact Hypersensitivity and Tumor Rejection. 
MARGARET L. KRIPKE AND STEPHEN E. ULLRICH, Dept. of Immu-
nology, M. D. Anderson Hospital and Tumor Institute, Houston, 
TX. 
Treatment of mice with UVB radiation or 8-methoxypsoralen plus 
UV A radiation (PUVA) depresses contact hypersensitivity (CHS) to 
haptens applied to unirradiated skin. Also, chronic exposure of mice to 
UVB prevents the rejection of UV -induced skin cancers. In all three 
cases immunosuppression is associated with antigen-specific suppres-
sor T lymphocytes. In trying to assess the relationships among these 
phenomena, we determined the Lyt phenotype of these suppressor 
cells. 
Using monoclonal antibodies specific for Lyt-1 or Lyt-2 (Becton-
Dickinson), subpopulations expressing these markers were depleted 
from suspensions of lymphoid cells by cytotoxicity. The activity of cells 
remaining after depletion was determined by in vivo assay. Treatment 
with anti-Lyt-1 removed the suppressive activity of cells from UVB-
or PUVA-treated donors for CHS. Anti-Lyt-2 removed the activity of 
cells from PUV A-treated, but not UVB-irradiated mice, suggesting that 
different suppressor pathways are activated by PUVA and UVB. UVB-
induced suppressors of tumor rejection were Lyt-1+2- , like the UVB-
induced suppressors of CHS. After removal of Lyt-1 + cells, spleen cells 
from UV -irradiated mice were capable of mediating tumor rejection. 
Thus the inability of UV -irradiated mice to reject UV -induced tumors 
is du~ only to the presence of suppressor cells, and does not also involve 
t he absence of reactive cells. 
2. Passive Transfer of UVB-Induced Immunosuppression with 
Serum from Irradiated Mice. RODNEY P. SWARTZ, LEI-Basic 
Research Program, NCI-Frederick Cancer Research Facility, Fred-
erick, MD. 
UVB irradiation (280- 320 nm) of the shaved dorsal skin of mice 
results in suppression of the development of contact hypersensitivity 
(CHS) to antigens applied subsequently to nonirradiated skin. Defec-
tive antigen-presenting cells (which result in the formation ofT sup-
pressor cells) have been found in the spleens of UVB-irradiated mice. 
It is unclear how the necessary signals from the irradiated peripheral 
site are transmitted to internal organs such as the spleen. The following 
study examined the possibility that mediators in the serum transmit 
t he signals. On day 0, serum from BALB/cAnNcr female mice that 
underwent an acute 3-h UVB irradiation (3 X 10' J/cm2) was collected 
at various times after irradiation and transferred i.v. to normal recipi-
ents. Representative donors and all recipients were contact sensitized 
to TNCB on the abdomen on day 5 and challenged on the ears on day 
12. The CHS response was suppressed in both the irradiated mice and 
the mice that had received serum. Viable spleen cells (108 ) from donor 
controls and serum recipients were transferred to normal, untreated 
mice, which were immediately contact sensitized with TNCB. Seven 
days later, the cell recipients were ear challenged; the CHS response in 
these mice was also suppressed. Thus, serum from UVB-irradiated mice 
induced systemic suppression of CHS in normal mice, and this suppres-
sion was associated with the generation of suppressor cells. Serum 
obtained 3 h after exposure to radiation had maximal activity and all 
activity was lost 6 h after exposure. The factor(s) responsible for the 
immunosuppression was less than 30,000 M.W. This data indicates 
that communication between the irradiated skin and the spleen occurs 
via mediators in the serum which appear very early and transiently 
following UVB irradiation. 
3. Phototoxicity in Autoimmune BxSB Mice. JOHN ANSEL, JOHN 
MOUNTZ, ALFRED STEINBERG, AND IRA GREEN. LI/NIAID and 
AMDD, National Institutes of Health, Bethesda, MD. 
It has been clinically observed that UV may exacerbate SLE; however 
the reason for this is unclear. To further investigate this interaction 
we studied the consequences of UV exposure on the autoimmune 
process of several recently described strains of autoimmune mice. 
Strains of 3- 4 mo age and sex matched autoimmune (NZB/W, BxSB, 
MRL/1) and non-autoimmune (Balb/c, BlO.A) mice were shaved and 
exposed to an acute (2 h daily x ?d) and a chronic (3 h weekly x 4w) 
dose of UV (FS40 lamps, 2 mJ/cm2/s). UV induced changes in mortal-
ity, autoantibody production, splenic B cell activity, and target organ 
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pathology were examined. After acute UV there were (10/15) deaths in 
the UV BxSB males, (4/ 15) in the UV BxSB females , compared to (1/ 
15) in the non-UV BxSB males and (0/15) non-UV BxSB females. No 
deaths occurred in the other UV autoimmune or UV non-autoimmune 
groups. Likewise, chronic UV resulted in increased UV BxSB male 
mortality (13/ 15) compared to UV BxSB females (2/15) and non-UV 
BxSB males and females (1/15). No death occurred in the other UV 
groups. Equivalent doses of mylar filtered FS40 UV (UVB deleted) , 
resulted in no deaths in the UV BxSB males. In the UV BxSB males 
acute and chronic UV (but not mylar filtered FS40 UV) also induced a 
significant increase in serum ssDNA antibody production, splenic 
TNP-PFC's counts, coronary artery plugging and gomerular inflam-
mation. Thus UV resulted in premature death and accelerated autoim-
munity in UV BxSB males and may serve as a useful model for UV 
induced autoimmune phototoxicity. 
4. Mechanism of Amiodarone Phototoxicity. T. HASAN AND I. E. 
KOCHEVAR, Dept. of Dermatology, Massachusetts General Hospital, 
Harvard Medical School, Boston, MA. 
Admiodarone (AD) therapy for cardiac arrhythmia frequently leads 
to cutaneous phototoxicity which appears within a few minutes of UV 
exposure. The mechanism of AD-induced phototoxicity is unknown. 
We have evaluated aspects of AD-photosensitized membrane damage 
using red blood cells (RBC) membranes. Irradiations were performed 
with a medium pressure Hg lamp filtered to emit UV A (320-400 nm) 
radiation, having an average output of 5 W /m2• Photo hemolysis was 
produced upon irradiation of RBC (3 x 107 cells/ml) in the presence of 
4 pM aqueous solutions of AD (50% hemolysis in 50 min). The relative 
rate of AD-sensitized photohemolysis was 2-fold greater in air-satu-
rated than in nitrogen-purged cell suspensions. Photohemolysis was 
partially quenched (30%) by 5 mM sodium azide but was unaffected 
when H 20 was replaced by D20 . These results indicate that both oxygen 
dependent and oxygen-independent photodamage occur and that the 
active oxygen species is probably not singlet oxygen. Crosslinking of 
membrane proteins was detected by SDS-PAGE in samples of isolated 
RBC membranes which were irradiated with AD. No crosslinks were 
observed in controls. Because AD is photolyzed by UVA, the photosen-
sitizing ability of AD photoproduct(s) (PP) was evaluated. AD pre-
irradiated to 80% conversion to PP, as monitored by the change in 
UV -visible absorption spectrum, was tested in the photohemolysis 
assay. The PP (8 pM) was only half as photosensitizing as the parent 
drug. 
These results suggest that membrane damage may be important in 
AD-sensitized phototoxicity. Photosensit ization leads to protein cross-
linking, and proceeds both by oxygen dependent and oxygen independ-
ent mechanisms. 
5. Effect of Ultraviolet Irradiation on Mast Cell Deficient 
Mice. KOUICHI IKAI, KIICHIRO DANNO, TAKESHI HORIO, AND SHUH 
NARUMIYA, Depts. of Dermatology and Medical Chemistry (SN), 
Kyoto University Faculty of Medicine, Kyoto, Japan. 
The effect of ultraviolet irradiation on the skin was examined in 
(WBxC57BL/ 6)F1-W ; w v mice, which are genetically deficient in tis-
sue mast cells. Their litterrnates (+ / +)and normal albino mice OCR 
or BALB/c) were used as controls. Mice were irradiated with 500 mJ/ 
cm2 of ultraviolet light-8 (UV-8) and ear thickness was measured 
b~fore and at various times after irradiation. Data are presented in the 
following table: 
INCREMENT IN EAR THICKNESS (10- 3 em ± S.D.) 
Strain Color 6 hr 12 hr 24 hr 
w ; wv white 0.95 ± 1.10 0.67 ± 0.82 1.80 ± 2.48 (n = 15) 
+/+ black 2.10 ± 1.60 2.50 ± 1.18 5.90 ± 2.47 (n = 10) 
ICR white 2.25 ± 2.26 5.83 ± 5.54 13.34 ± 8.39 (n = 12) 
Ear swelling in W ; w v mice at 12 and 24 hr after irradiation was 
significantly less marked than that in+/+ and ICR mice, p < .001. In 
contrast, the number of sunburn cell formed after UV-B irradiation 
was similar in W/Wv, + / +and ICR. When mice were treated with 8-
methoxypsoralen (0.5%) plus ultraviolet light-A irradiation (4.0 J / cm2) 
(topical PUVA), ears of W ;wv and BALB/c mice, which were both 
white in color, were thickened similarly 72 hr after treatment but less 
swelling was observed in +/+ mice, which were black. These results 
suggest that mast cell plays an important role in UV-B-induced inf1am-
mation but hardly contributes to the sunburn cell formation and the 
response to topical PUV A treatment. 
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6 . Response of Mast Cells to In Vitro Irradiation with UVB, 
UVA or UV Plus Photosensitizers. G. J. GENDIMENICO AND l. 
E. KOCHEVAR, Dept. of Dermatology, Massachusetts General Hos-
pital, Harvard Medical School, Boston, MA. 
In vivo irradiation of human skin with UVA, UVB and UV plus 
photosensitizers causes histamine release from dermal mast cells. We 
have initiated an in vitro study in order to determine whether or not 
irradiation directly elicits degranulation of isolated rat serosal mast 
cells. Mast ce lls (3- 5% purity) were obtained by peritoneal and pleural 
lavage. Irradiations were performed in microtiter wells (1 X 105 cells/ 
well) using a filtered 1000 watt xenon arc lamp (320- 400 nm, 85.0 W / 
m2) for UV A and fluorescent tubes (290-360 nm, 1.0 W /m2) for UVB. 
Degranulation was monitored by release of histamine or 3H-serotonin. 
The abi lity of treated cells to release mediators in response to Com-
pound 48/80 and an ionophore, chlortetracycline, was determined. Cell 
viabi li ty was assayed by trypan blue exclusion. Irradiation with UVB 
(0.12-3.6 x 10" J / m2) or UVA (0.5-25 x 10' J/m2) did not cause 
mediator with UVA (5-25 X 104 J/m2) plus acridine (50 !LM) or with 
UVB (2.7 X 103 J fm2 ) plus benoxaprofen (20 ILM) caused dose-depend-
ent degranulation. Decreased cell viability parallelled degranulation. 
However, at lower doses (acridine and UVA, 0.6-4.8 X 103 J/m2; 
benoxaprofen and UVB, 0.3-1.8 x 103 J/m2), where degranulation was 
not detected, the response to Compound 48/80 and chlortetracycline 
decreased in a dose dependent manner. These results indicate that: 1) 
dermal histamine re lease caused by UV A and UVB may not be due to 
direct effects on mast cells; 2) photosensitized degranulation may be 
responsible for immediate phototoxicity to acridine and benoxaprofen; 
and 3) acridine and benoxaprofen photosentitize non-lytic damage to 
mast cells. 
7. Hematoporphyrin-Induced Phototoxicity: Role of Mast 
Cells, Complement, and Neutrophils. HENRY W. LIM , MICHAEL 
HAGAN, AND IRMA GIGLI, Div. of Dermatology, University of Cali -
fornia, San Diego, CA. 
We investigated the alteration in vascular permeabi li ty (VP) in 
hematoporphyrin (HP)-induced phototoxicity in guinea pigs, induced 
by intravenous injection of HP (10 mg/kg), followed in 45 minutes by 
irradiation with a solar simulator. The changes in VP were assessed by 
measurement of the extravasation of intravenously injected ""!-bovine 
serum albumin (BSA). The ratio of '"''I-BSA at the light-exposed to 
dark sites (L/D ratio) was then calculated. The increase in VP was 
maximal at the completion of irradiation (L/D: 8.71 ± 2.34), and 
returned to baseline in 18 hours. The immediate increase ir. the VP 
was inhibited (p < 0.05) by prior treatment with H1 histamine antag-
onist, or a combination of H1 and H2 antagonists. Pretreatment with 
the latter combination, or with H2 antagonist, also significantly sup-
pressed the VP changes observed at 7 hours (p < 0.05). Using animals 
depleted of complement by cobra venom factor (CVF) injections, we 
have reported previously that inhibition of the immediate phase of VP 
changes was observed. The participation of complement in the late 
phase was investigated in this study. At 7 hours, the L/D ratio in CVF-
treated animals was significantly suppressed (1.55 ± 0.08, vs 2.01 ± 
0.16 in controls p < 0.05). The role of neutrophils was investigated in 
animals rendered neutropenic by cyclophosphamide injections. The L/ 
D ratio at the completion of irradiation was not significantly different 
from that of controls. However, at 7 hours, the L/D ratio in the 
neutropenic animals was suppressed (1.60 ± 0.16, vs 2.01 ± 0.16 in 
controls, p < 0.05). 'l'hese results indicate that mast cells, complement, 
and neutrophils are all required for the full development of the imme-
diate as well as the late phase of HP-induced phototoxicity. 
8. Development of Uroporphyrin-! (UP-1) for Photochemoth-
erapy of Hyperproliferative and Neoplastic Skin Diseases. 
M. HARTMAN, J. McCULLOUGH, AND G. WEINSTEIN , Dept. of Der-
matology, University of California, Irvine, CA. 
Drugs now in use for photochemotherapy are either carcinogenic 
(tars, psoralens) or lack se lectivity [hematoprophyrin derivative 
(HPD)]. Compared to HPD, UP-1 has recently been shown to selec-
tively localize 10- 20 fold greater in tumor than in skin and G1 tissues. 
UP-1 produces photonecrosis of tumors with red light. Experience with 
prophyrias suggests UP-1 does not predispose to cutaneous malignan -
cies. 
This study investigates t he selective uptake of UP-1 by: (1) hyper-
proliferative (HYP) skin (psoriatic skin on athymic nude mice and 
TPA treated hairless mice) and (2) tumors (HeLa-keratinocyte hybri -
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domas and human melanomas in athymic nude mice). Mice were 
injected with 40 mg/kg I.V. and tissues serially biopsied at 2-24 hr. 
UP-1 was extrated from the tissues and quantitated fluorometrically 
to determine J.Lg UP-1/g dry weight tissue. Selective uptake in HYP 
kin and tumors was maximal6 hr and 24 hr after injection, with UP-1 
levels 2.4-4 times that found in normal skin. Human melanoma xeno-
grafts in athymic mice were treated with UP-1 LV. and irradiated with 
an argon lase r at 24 hr with 200 and 400 J/cm2, producing tumor 
necrosis. Intradermal injection of normal guinea pigs with UP-1 (50 
and 500 !Lg) and irradiation with UVA (32.4 J/cm2) produced cutaneous 
phototoxicity at 72 hrs. Significant percutaneous penetration of UP-1 
(1.4 JLg/48 hr) in an N-methylpyrrolidone containing vehicle was dem-
onstrated in human skin in vitro. These results show UP-1 is selectively 
taken up by both cutaneous HYP and neoplastic t issues, and when 
locally or systemically administered is capable of photosensitization. 
UP-1 may provide a selective and safer alternative for photochemoth-
erapy of HYP and neoplastic t issues. 
9. A New Animal Model for Porphyrin Photosensitization in 
the Skin. CURTIS W. HAWKINS, CRAIG A. ELMETS, HASAN MuHK-
TAR, AND DAVID R. BICKERS, Dept. of Dermatology, Case Western 
Reserve University School of Medicine, Cleveland, OH. 
Porphyrins are naturally occurring compounds that can absorb ra-
diant energy and can evoke photosensitivity in biological systems. 
Cutaneous photosensitization is a major manifestation of certain hu-
man diseases known as the porphyrias, but no quantitative model 
systems are currently available for the study of porphyrin photosensi-
tization in the skin. In this study we attempted to develop an animal 
model useful for studies of porphyrin photosensitization in cutaneous 
tissue. Ten mg/ kg of the porphyrin known as hematoporphyrin deriv-
ative (HpD) was injected intraperitoneally into adult C3H mice. Max-
imum uptake of isotopically labelled HpD in the ear was shown to 
occur 6 hours later. At that time the mice were exposed to varying 
doses of filtered radiation from a high-pressure mercury arc lamp and 
changes in ear thickness were measured prior to, immediately after, 
and 24 hours after irradiat ion. Mice receiving both light and HpD 
showed a 40-90% increase in ear thickness whereas no ear swelling 
occurred in animals receiving light alone or HpD alone. Measureable 
increases in ear swelling occurred immediately after irradiation. The 
increase in ear thickness was found to correlate in a dose-dependent 
fashion with the dose of light that was administered. Mice exposed to 
light and HpD had a 10-fold greater accumulation in the amount of 
1251-labelled albumin in the irradiated ears compared to animals treated 
with light alone or HpD alone. This indicates t hat photosensitization 
is accompanied by transudation of serum into the site of tissue injury. 
Our results indicate that ear-swelling in C3H mice offers a useful model 
system for the study of porphyrin photosensitization in the skin. 
SESSION C Arlington/ Alexandria 
Donald A. Chambers, Ph.D., Presiding 
1. Blister Fluid from Epidermolysis Bullosa Letalis Induces 
Dermal-Epidermal Separation at Lamina Lucida. MITSUHIRO 
MATSUMOTO AND KEN HASHIMOTO, Dept. of Dermatology, Wayne 
State University School of Medicine, Detroit, and Veterans Admin· 
istration Medical Center, Allen Park, MI. 
Pathogenesis of blister formation in epidermolysis bullosa letalis 
(EB letalis) is unknown. In this study, we attempted to reproduce junctional blister in vitro. Explants from normal human skin were 
incubated with EB letalis blister fluid in RPMI 1640 medium. 
Dermal-epidermal separation was initiated at the edges of the ex· 
plants at 24 hours. Large cleavages and multifocal separations were 
observed after 48- 72 hours incubation. Immunofluorescence study us· 
ing antibody against laminin and bullous pemphigoid sera showed that 
laminin and bullous pemphigoid sera were split between roof and 
bottom of the cleavages, suggesting that the separation occurred at 
lamina Iucida. Electron microscopy confirmed that initial separation 
occurred through the lamina Iucida. Basal cells and half desmosomes 
were intact, so were basal lamina and anchoring fibrils. These findings 
were compatible with histological pictures of EB letalis. There were no 
remarkable changes in the control skin explants cultured with RPMI 
1640 medium alone. Heat treatment (56 C 30 min) of blister fluid or 
addition of triamcinolone acetonide (0.05 mg/ml) did not prevent 
dermal-epidermal separation. Protease inhibitors (aprotinin, PMSF) 
and feta l bovine serum at high concentration (50%) inhibited cleft 
formation in varying degrees, however EDT A did not. These results 
suggest that in EB letalis, the pathogenesis of dermal-epidermal sepa· 
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ration may not be due to structural abnormality of this junction: rather 
proteinase(s) seem to play an important role in the induction of blister. 
2. Characterization and Partial Purification of a Novel Serine 
Proteinase from Human Epidermis. NORMAN M. SCHECHTER 
AND GERALD S. LAZARUS, Dept. of Dermatology, University of 
Pennsylvania, Philadelphia, PA. 
Low salt extracts of separated human skin epidermis contained 20 
fold higher neutral caseinolytic activity per gram tissue than compa-
rable dermal extracts . The pH profile, determined in the presence of 
pepstatin (cathepsin D inhibitor), showed a distinctive maximum at 
pH 7.6. The activity was 90% inhibited by 0.1 mM DFP, indicating the 
presence of a ~erine class proteinase; other inhibitors of serine pro-
teinases includmg TPCK, TLCK, leupeptm, elastatmol , hma bean, soy 
bean and bovine pancreatic trypsin inhibitors did not produce inhibi-
tion. This inhibition pattern eliminates contamination of the extracts 
by plasma proteinase~ such as plasmin and kallikrein. A~ypi~ally, the 
activity was 50% inh1b1ted by the th10l class prot~m~se _mh1b1tors p-
chloromercuribenzoate and mersalyl. There was no mh1b1t10n, however, 
by the thiol alkylating agents isodoacetic acid and iodoacetamide_; nor 
was there activation by disulfide bond reducing agents. A protemase 
with the above inhibition properties was partially purified from the 
extract by ammonium sulfate precipitation and gel filtration chroma-
tography. Its apparent Mw estimated by gel filtration was 76k. Extracts 
of various cultured human skin cell types were also analyzed. Casei-
nolytic activity ident ical to that just described was identified in an 
epidermoid carcinoma (A-431), a melanoma (Bose) and fibroblasts. 
Extracts of hog epidermis also contained similar activity. These results 
indicate that this proteinase may have a general cellular function and 
may be distributed widely among mammals. 
3. Proteolysis of Epidermal Growth Factor (EGF) Receptors 
by Purified Calcium Activated Neutral Protease (CANP) . 
LLOYD E. KING , JR. AND RONALD E. GATES, Veterans Administra-
tion and Vanderbilt Medical Centers, Nashville, TN. 
An intraceliular, calcium-activated protease converts the M, = 180K 
to the 160K form of the EGF receptor-kinase (both autophosphorylate) 
when A-431 carcinoma cells and some normal tissues are lysed in 
calcium solutions at neutral pH. While this endogenous protease is 
probably t he ubiquitous CANP, other proteases can produce a similar 
conversion of the EGF receptor-kmase. To further estabhsh and char-
acterize this interaction, CANP was purified essentially to homogeneity 
from beef lung using multiple chromatographic steps. CANP activity 
was calcium (mM) dependent, sulfhydryl sensitive, had a p.H optimum 
of 7-8.0 and was inhibited by iodoacetate, EDTA, EGTA, leupeptin 
and a partially purified heat stable, specific protein inhibitor of CANP. 
By SDS-PAGE only two bands at M, = 80K and 30K were identified. 
This purified CANP hydrolyzed the covalent 1251-EG F receptor complex 
from M = 180K to labeled bands at 160K and 1301<. Hydrolysis of the autoph~sphorylated 180K form of the EGF receptor resulted in previ-
ously unidentified phosphorylated fragments of M, less than 25K. Since 
these phosphorylated fragments were produced during conversion of 
the 180K to l60K form of the EGF receptor, the autophosphorylated 
sites are not identical in these forms. Furthermore, trypsin digestion 
of the 180K and 160K phosphorylated forms of the EGF receptor 
followed by peptide mapping showed that their 32PO,- labeled peptides 
were different. Conclusion: Beef lung CANP had the reported properties 
of other previously studied CANP's. While converting the M, 180K 
form of the autophosphorylated EGF receptor-kinase to 160K, this 
CANP generated phosphorylated peptides. These peptides may be 
important biological process mediators. 
4 . Biochemical and Immunochemical Characterization of Epi-
dermal Plasminogen. M. NAKAGAWA, K. FUKUYAMA, K. YABE, 
AND W. L. EPSTEIN, Dept. of Dermatology, University of California, 
San Francisco, CA. 
Fibrinolytic enzymes have been shown to be involved in normal and 
pathologic epidermal cell functions, but characterization of epidermal 
zymogen is still limited. We investigated plasminogen in epidermal 
cells biochemically and immunochemically. The epidermis of 2-day-old 
rats, separated from t he dermis, was washed in 20 mM Tris-HCl saline 
(TBS) to remove serum factors. Proteins were extracted stepwise by 
homogenization of t he epidermis in TBS, 2 M KSCN buffered with 0.1 
M Tris-.HCl, pH 8.0, (KSCN) and 0.2 M <-amino-n-caproic acid in 20 
mM Tris-HCl, pH 7.4 , containing 1 M NaCl (EACA). They were 
separately applied to a lysine-Sepharose affinity column and adsorbed 
proteins eluted with EACA were subjected to SDS gel electrophoresis. 
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The proteins were then electrophoretically transferred to nitrocellulose 
membrane a nd reacted with monospecific rabbit lgG directed to a 
native rat plasma form of plasminogen (M, 93K). All 3 extracts con-
tained an immunologically reacting protein with M, 93K and an addi-
tional 2 or 3 antigenic proteins with M, between 60K and 40K. Zymo-
genic activity was measured with chromogenic peptide substrate 
(S2251) and on a fibrin plate after incubating the proteins with uroki-
nase. Fibrinolytic activity was detected wit h the TBS soluble proteins 
but not with KSCN or EACA solubilized bound proteins. The findings 
indicated that plasminogen, which acts as a urokinase substrate, is 
present in the cytosol fraction of epidermal cells. However epidermal 
plasminogen is not only partially degraded but also forms hydrophobic 
binding with other epidermal proteins and becomes an insoluble, uro-
kinase-resistant form. 
5. Localization of Human Keratinocyte Plasminogen Activator 
with Anti-Urokinase Antibody. SHINJI MORIOKA, PAMELA J. 
JENSEN, AND GERALDS. LAZARUS, Dept. of Dermatology, University 
of Pennsylvania, Philadelphia, P A. 
In considering the role of the proteolytic enzyme plasminogen acti -
vator (P A) in epidermal differentiation, it is important to know where 
the enzyme is located. To examine this question we have prepared a 
polyclonal rabbit antiserum to human urokinase. Specific IgG was 
isolated from this ant iserum using protein A sepharose and urokinase-
sepharose affinity columns. The immune lgG was able to inhibit the 
enzymatic activity of not only urokinase, but also P A from human 
epidermal cells. In contrast, no inhibition of PA from the Bowe's 
melanoma line was observed; PA from Bowe's melanoma was previously 
shown to be the high molecular weight "tissue-type" enzyme. 
Using immunostaining techniques with this immune lgG, we studied 
the localization of PA in normal huma n skin and in the human 
carcinoma cell line A431 which produces high levels of PA. Immuno-
fluorescent studies of A431 cells demonstrated t hat anti -PA lgG bound 
to the cells with a fibril-like network and granular pattern. In exam-
ining human skin sections, we found t hat immunoperoxidase staining 
(Avidin-Biotin peroxidase complex method) appeared more sensitive 
and more reproducible than immunofluorescence. We found specific 
staining for PA in the granular cells and also around the outlines of 
the spinous cells of human sole sk in sections. In contrast, staining was 
not seen in the basal or horny cells. 
These data suggest that PA is present at certain stages in the 
epidermal differentiation process. 
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6. High Performance Liquid Chromatographic Separation of 
Epidermal Plasminogen Activator (PA) Inhibitor: Demon-
stration of Two Distinct Forms. T. HIBINO, S. IZAKI, AND M. 
IzAKI , Dept. of Dermatology, Iwate Medical University, School of 
Medicine, Morioka, Japan. 
Human epidermis contains inhibitor activity for P A in the Tris-
saline soluble fraction (BBRC, 1981). The present study with a new 
chromatographic technique demonstrated t hat the PA inhibitor activ ity 
is due to two species of PA inhibitors (I, and 12). Cornified cells scraped 
from heels were extracted with 0.1 M Tris-HCl (pH 8.0) + 0.14 M 
NaCI. Inhibitor activity for urokinase (UK) was measured with 
pyroGlu-Gly-Arg-pNA. After partial purification by Sephacryl S-200 
and DEAE Sepharose chromatography, 11 and I, were separated by 
high performance anion-exchange chromatography on Mono Q. I, 
fraction eluted with 0.1 M NaCl was further purified by an isoelectric 
focusing (chromatofocusing) Mono P column to the electrophoretic 
homogeneity. The inhibitor fraction with pH 5.8 represented 20% of 
the total (1, + lz) inhibitor activity for UK with an irrevers ible and 
time dependent manner, but did not inhibit plasmin, trypsin or elastase. 
I2 fraction eluted from the first HPLC Mono Q column at 0.12 M NaCl 
was applied to hydroxylapatite chromatography, which was followed 
by chromatofocusing. 12 was detected at the fraction with pH 5.2 
represent ing 80% of the tota l inhibitor activity for UK with an irrever-
sible and t ime dependent manner, as well. It did not inactivate plasmin, 
trypsin or elastase. However there found a difference in their inhibition 
mechanisms by using affinity column technique. Immobilized anhydro-
UK whose active site serine was converted to dehydroalanine did not 
preserve binding activity with I, , suggesting that I, requires active site 
serine for complex formation. In contrast, anhydro-UK Sepharose 
totally adsorbed J2 , suggesting that I2 does not require catalytic hydroxyl 
group of the active site for E-1 binding. 
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7. Comparison Between the Degradation Products of the EGF 
Receptor from Human Fibroblast and A-431 Epidermoid 
Carcinoma Cells. C. M. STOSCHECK, R. E. GATES, AND L. E. KING, 
JR., Veterans Administration and Vanderbilt University Medical 
Center, Nashville, TN. 
How the Epidermal Growth Factor (EGF) receptor complexes initi-
ates pleiotypic events leading to cell division is not known. Since EGF 
receptor degradation occurs rapidly after EGF binds, a degradation 
product of the receptor complex may be the initiating signal(s) or 
second messenger. Since EGF stimulates proliferation of fibroblasts 
and inhibits the proliferation of A-431 cells, EGF receptor degradation 
was studied in both these cell types using 1251-EGF to covalently label 
the receptor complex. The size or M, of the degraded 1251-EGF receptor 
complex was different in the fibroblasts as compared to the A-431 cells. 
When EGF receptors from either cell type were labeled with metabolic 
precursors such as 358-methionine or 3H-mannose, EGF stimulated 
degradation products of the native EGF receptors were not observed 
unless inhibitors of lysosomal function were used. With these lysosomal 
inhibitors, the major degradation product of the M, = 170K native 
EGF receptor in both cell types was a M, = 150K product independent 
of how the native receptor was labeled. Partial proteolytic mapping of 
the intact native EGF receptor from the two cell types showed that 
some, but not all, of the size differences in the native and 1251-EGF 
labeled receptors could be explained by actual changes in the 
EGF:receptor complexes. We propose that the covalent linkage of EGF 
to its receptor stabilized the degradation products of this complex. 
Therefore, experiments using methods which extensively modify the 
EGF receptor by covalent ornon-covalently methods should be inter-
preted with caution as they may differ markedly from the metabolism 
or degradation of the native EGF receptor complex. 
8. Reexamination of Proteolytic Enzymes in Human Eccrine 
Sweat. NOBORU HORIE, SHIGERU YANAGAWA, UTAKO OKAMOTO, 
AND KENZO SATO. Marshall Dermatology Laboratories, University 
of Iowa Hospitals and Clinics, Iowa City, lA, and Dept. of Physiology, 
Kobe Gakuin University (UO), Kobe, Japan. 
Sweat retention can be the primary (as in miliaria) or the secondary 
event in a variety of skin disorders, where inl1ammatory responses are 
occasionally noted around the epidermal sweat duct. The presence of 
proteinases in crude sweat has been reported but it is not clear whether 
they represent epidermal contamination or true ingredients of sweat. 
Human eccrine sweat was obtained from 12 subjects in a hot sauna by 
both scraping (SS, including epidemal contamination) and with a 
modified anaerobic method (CS, the least contaminated sweat). After 
Millipore filtration and concentration with an Amicon YM5, an aliquot 
of sweat protein was electrophoresed with SDS-PAGE gels containing 
gelatin or a-casein at pH 8.3 as described by Heussen (Anal. Biochem. 
102, 196, 1980). More than 10 bands of proteinase activity were visu-
alized in SS (MW, 25 to 60 K) on both gelatin and a-casein gels but 
only one prominent band (25 K) in CS on gelatin, but not casein, gels. 
T he screening study using 17 synthetic substrates of KABI #S-series 
at pH 6.0, 7.4 and 8.3 indicates that both CS and SS contain a variety 
of proteolytic activities and that SS generally exhibits several fold 
higher activities than does CS on a per unit protein basis. Both plasma 
(with S-2302 at pH 8.3) and glandular (S-2266) kallikrein activity was 
negligible or low in CS but extremely high in SS. The same holds for 
trypsin-like and tissue plasminogen activator-like activity. The data 
indicates that, alt hough SS is massively contaminated by various 
epidermal proteinases, eccrine sweat itself contains at least one prom-
inent 25 K proteinase although its identity remains to be established. 
9. Detection of Granuloma-Associated Plasminogen Activator 
(P A) in Murine Schistosomiasis. Subcellular Localization and 
Multiplicity. 8. IZAKI, L. HORNBECK, M. HIGUCHI, K. FUKUYAMA, 
AND W. L. EPSTEIN. Dept. of Dermatology, University of California, 
San Francisco, CA. 
Deposition and clearance of fibrin have been demonstrated during 
the development of hypersensitivity granulomas. The present study 
shows the possible enzymatic mediator of the tissue fibrinolysis with 
an improved fractionation technique to separate the enzymes from 
proteinase inhibitors. The isolated schistosome-egg granulomas were 
extracted with 0.05 M Tris-HCl + 0.1 M NaCl, pH 8.0 (soluble fraction). 
The residues were re-extracted with 2 M KSCN (bound fraction) . 
Enzymatic and inhibitor activities were measured with Glu-Gly-Arg-
pNA, Val -Leu-Lys-pNA, Ala-Ala-Ala-pNA and Glu-Pro-Val-pNA. 
Plasminogen-dependent proteolysis was detected with both fibrin 
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plates and a gelatin-containing SDS-polyacrylamide gel-electrophoretic 
enzymography. 
After 7- 8 weeks of infection when granulomas were developed, PA 
activity was demonstrated in the bound fraction (0.24 ± 0.05 u/mg 
prot. on fibrin plates, 0.37 ± 0.09 u/mg prot. with Glu-Gly-Arg-pNA). 
The electrophoretic enzymography showed multiple proteolytic bands 
at 76, 60, 46 and 25 X 103 in molecular weight. The bands with 46 and 
25 x 103 were clearly shown plasminogen-dependent, and represented 
a similarity in the molecular weight to PAs of activated macrophages. 
In the soluble fraction, regulating inhibitor for PA was demonstrated 
(1.48 ± 0.40 u/mg prot.). Both PA and PA inhibitor activities decreased 
10-12 weeks after infection when granulomas reached to the maximum 
in size, whereas elastase activity dominated in the bound fraction (1.34 
± 0.26 u/mg prot.). The two forms of PA in the bound fraction of 
isolated granulomas, possibly related with macrophage activation, seem 
to have pathogenic roles in the early stage of disease. 
SESSION D Baltimore/ Annapolis 
Eugene A. Bauer, M.D., Presiding 
1. Inhibition of Procollagen Gene Expression by Dexametha-
sone Is Accompanied by Reduced Type I Procollagen mRNA 
Levels in Chick Embryo Fibroblasts. JOUNJ UJTTO, AARNE I. 
OIKARINEN, AND MON-LI CHU, Div. of Dermatology, Harbor-UCLA 
Medical Center, Torrance, CA, and Dept. of Biochemistry, UMDNJ-
Rutgers Medical School, Piscataway, NJ. 
Glucocorticosteroids are known to modulate the synthesis of various 
proteins, including collagen. In this study, the metabolism of collagen 
was studied in chick embryo fibroblasts and chondrocytes; both types 
of cells were shown to contain glucocorticoid-specific receptors using 
3H-dexamethasone as the ligand. The glucocorticoid modulation of 
collagen synthesis was studied by injecting chick embryos with dexa-
mathasone, and collagen synthesis was assayed after a 24-h incubation 
in vivo by pulse-labeling the tissues with "C-proline in vitro. The 
synthesis of 14C-hydroxyproline in tissues treated with dexamethasone 
was markedly reduced, as compared with untreated controls. The 
inhibition of '''C-hydroxyproline was accompanied by similar reduction 
in type I procollagen mRNA levels, as detected by Northern blotting 
and dot blot hybridizations with chick proal (I) and proa2 (l) sequence 
specific cDNAs. Control experi!llents indicated that the post-transla-
tional hydroxylation of prolyl residues was only slightly decreased in 
dexamethasone treated animals. The specific activity of the intracel-
lular free proline pool and the intracellular degradation of newly-
synthesized procollagen polypeptides were not affected. Thus, the re-
sults suggest that the dexamethasone-induced inhibition of collagen 
production is primarily due to decreased levels of functional procollagen 
mRNA resulting from changes in the rate of transcription of genomic 
procollagen DNA. 
2. Control of Collagen Type Synthesis In Vivo, in Cell Cultures 
and in Reconstituted Connective Tissue Matrix. CORNELIA 
MAUCH, LUTZ WEBER, PETER MULLER, AND THOMAS KREIG, Der-
matolog. Klinik, LMU Munchen and Ulm, MPI fur Biochemie, 
Martinsried, West Germany. 
Synthesis of the correct collagen type is a prerequisite for the normal 
functioning of connective tissue. However most studies concerning 
control mechanisms of collagen synthesis have been carried out in 
fibroblast cultures and little is known about its regulation under in 
vivo conditions. The aim of the present study is therefore to compare 
synthesis of collagen types in vivo and in various culture systems 
including reconstituted connective tissue matrix. Fetal human dermis 
was incubated as organ culture. Fibroblasts were obtained from the 
same tissue by enzymatic digestion of the matrix and also by outgrowth 
from explants. In addition to investigate the int1uence of different 
extracellular components cells were seeded on coated dishes or into 
gels formed by connective tissue proteins. Radioactive labelling was 
carried out with 3H-proline and the synthesized material was analyzed 
by chromatography and slab gel electrophoresis. In organ culture col-
lagen type III accounted for 35% of total collagen synthesized whereas 
fibroblasts obtained by outgrowth produced 10% only. The high pro-
portion of type III collagen (28%) found in early cultures of fibroblasts 
isolated by enzymatic digestion of the tissue decreased continuously 
during subcultures of these cells. Interaction of cells with connective 
tissue proteins on coated dishes or in gels did not modulate the ratio 
of collagen types synthesized. These data demonstrate major differ-
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ences in the control of collagen synthesis depending on culture systems. 
These may be due to an irreversible loss of t he phenotype of the cells 
caused by altered cell matrix interaction or reflect the selection of a 
certain population of fibroblasts. 
3. Biostimulation of Procollagen Production by Low Energy 
Lasers in Human Skin Fibroblast Cultures. R. PATRICK ABER-
GEL, THOMAS S. LAM, CHERYL A. MEEKER, CHRISTOFFER J. CAS-
TEL, RICHARD M. DWYER, AND JOUNI UJTTO, Div. of Dermatology, 
Harbor-UCLA Medical Center, Torrance, CA. 
Recent observations have suggested that lasers can modulate the 
biological functions of cells in vitro. In this study, two low energy lasers, 
He-Ne (continuous wave, 632.8 nm) and Ga-As (pulse mode, 904 nm) 
lasers, were tested for their effects on the collagen production by human 
skin fibroblasts in culture. The cells were subjected to laser treatment 
at various energy densities, and the t reatment schedule included one 
daily exposure on several consecutive days. The procollagen production 
was monitored by t he synthesis of 3H-hydroxyproline following incu-
bation of the cu ltures with 3H-prol ine, and DNA replication was 
assessed by 3H-thymidine incorporation. The results indicated that 
procollagen production was enhanced by both lasers approximately 4-
fold in average. The highest enhancement of 36-fold was noted in 
cultures which initially synthesized procollagen at a relatively low level, 
while a lesser effect was achieved in cultures which already actively 
synthesized procollagen. Treatment of cells with He-Ne laser did not 
affect DNA replication, while Ga-As laser markedly reduced the 3H-
thymidine incorporation. Thus, the increased procollagen production 
by either one of the lasers could not be explained on the basis of 
enhanced cell proliferation. The results suggest that low energy lasers, 
with appropriate treatment schedule, might be useful for enhancement 
of collagen deposition in chronic necrotic processes, as in leg ulcers or 
pressure sores. 
4. Modulation of Human Skin Fibroblast Collagenase Inhibitor 
by Cell Culture Variables. G. P. STRICKLIN, N. L. BROWN, AND 
H. G. WELGUS, Dept. of Medicine (Dermatology), Washington Uni-
versity School of Medicine, St. Louis, MO. 
Human skin fibroblast collagenase inhibitor (HSFCI) plays a crucial 
role in the regulation of collagenolysis in the extracellular matrix. This 
protein appears to be almost ubiquitous in the human, as significant 
quantities are produced by most, if not all , mesenchymal tissues, and 
easily detectable amounts are present in serum and amniotic fluid. 
Analysis of culture medium from confluent flasks of eight distinct skin 
fibroblast cell lines revealed the expression of a fairly constant level of 
this inhibitor, 1.19 ± 0.25 ug/ml, range 0.70-1.42 ug/ml, in marked 
contrast to more widely varying levels of procollagenase measured in 
t hese same media, 1.72 ± 1.78 ug/ml, range 0.23- 5.07 ug/ml. Secretion 
of HSFCI on a per ce ll (DNA) basis was maximal at early confluence, 
although appreciable levels (50% of maximum) were maintained in 
post-confluent states. Neither secretion of this inhibitor nor total 
protein synthesis was significantly altered by environmental pH 
changes over the range of pH 6.8 to 8.2. Comparative, timed measure-
ments of intracellular and medium HSFCI indicated that little of this 
protein was retained within the cell . Therefore, the production and 
secretion of HSFCI appears to be a very constant feature of dermal 
fibroblasts and one which is not affected by environmental pH and 
only moderately altered by cell density. This constancy suggests t hat 
the expression of HSFCI is of great significance to the dermal fibro-
blasts and, t hese data, in addit ion to the known ubiquity of this protein, 
further suggest that HSFCI may represent a basic mechanism of 
collagenolytic regulation. 
5. Degradation of Type III Collagen Substrates by Human Skin 
Collagenase. H. G. WELGUS, J. J . JEFFREY, R. MINOR, AND R. E. 
BURGESON, Div. of Dermatology, Washington University School of 
Medicine, St. Louis, MO. 
The degradation of different animal type III collagens by human 
skin collagenase was examined. Utilizing monomeric collagen in solu-
tion, values for Vmax were determined: Vmax, human III = 565h-1, 
Vmax, dog III= 472h- 1, Vmax, cat III= 627h-1, Vmax, guinea pig III 
= 18h-1, and Vmax, chick III= 5.4h-'. Despite these widely disparate 
rates, values for Km were very similar, 0.7-1.4 x 10-GM. Following 
aggregation into fibrils, the same pattern of susceptibility was observed: 
Specific Activity (S.A.) human III = 979 p.g collagen degraded/mg 
enzyme/min, S.A. dog III = 1156, S.A. cat III = 1302, S.A. guinea pig 
III = 87, and S.A. chick III = 19.2. 
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Type III collagen in solution is attacked by trypsin at an Arg-Gly 
locus 1 triplet C-terminal to the collagenase cleavage site. Such suscep-
tibility is due to a looser helix in th is region, since type I and II 
collagens contain the same bond but are not cleaved. Even fo llowing 
aggregation into fibrils, type III collagen was completely degraded by 
the serine protease. Specific Activities were: S.A. human III = 20.0, 
S.A. dog III = 23.0, S.A. cat III = 22.5, S.A. guinea pig III = 4.6, S.A. 
chick III = 0.0. Sequence analysis of trypsin-resistant chick III revealed 
the same Arg-Gly bond at an identical locus to other type III collagens. 
Thus, chick III possesses as tight a helix a type I and II collagens. 
We conclude: 1) type III collagens vary markedly in helix lability, as 
manifested by widely disparate trypsin sensitivities, 2) since collagen-
ase susceptibility parallels that of trypsin, the mammalian enzyme 
more readily attacks those type HI substrates with looser helices, 3) 
while the serine proteases, trypsin and elastase, degrade type III fibrils, 
catalytic rates are 2% those observed for collagenase, and 4) chick type 
III possesses a helix as tight as type I and II collagens. 
Intermission 
6. Stimulation of Skin Fibroblast Collagenase Production by a 
Cytokine Derived from Basal Cell Carcinomas. J. B. GOSLEN, 
A. Z. EISEN, AND E. A. BAUER, Division of Dermatology, Washington 
University School of Medicine, St. Louis, MO. 
Our previous studies of human basal cell carcinomas (BCC) revealed 
increased skin collagenase in uiuo. Immunocytochemically the collagen-
ase was localized to adjacent stroma, not to the tumor cells. When 
grown in culture, skin fibroblasts derived from tumor stroma showed a 
3- to 4-fold increase in collagenase for the first 10- 14 mean population 
doublings, after which collagenase expression reverted to control levels. 
These studies suggested that tumors stimulated adjacent fibroblasts to 
produce more collagenase. In t he present study we sought direct evi-
dence for epithelial-stromal interaction using therapeutically-removed 
BCCs from 5 separate patients. Under dissecting microscopy tumor 
islands were free of stroma, homogenized, sonicated and centrifuged to 
remove insoluble tissue. Tumor extracts were incubated with monolayer 
cultures of normal human skin fibroblasts to assess thei.r effect on 
collagenase synthesis in these target cells. Culturing the fibroblasts for 
24h in the presence of BCC extracts resulted in a 1.8- to 3-fold increase 
in trypsin-activatable collagenase in the culture medium which was 
paralleled by an equal increase in immunoreactive protein, suggesting 
enhanced enzyme synthesis. There was no change in the activity per 
immunoreactive protein, indicating a catalytically unaltered enzyme. 
Pooled extracts from several BCCs were subjected to gel filtration. The 
column eluent was screened for stimulatory activity using normal 
fibroblast target cells. Stimulatory activity was contained in eluent 
fractions of M, "' 19 Kd. The data suggest that BCCs elaborate a 
macromolecular cytokine that induces collagenase synthesis in skin 
fibroblasts and emphasize the importance of epithelial -stromal inter-
actions in cutaneous tumor invasion. 
7. Local Wound Environment Under Synthetic Dressings. M. 
VARGHESE, A. K. BALIN, D. M. CARTER, AND D. CALDWELL, The 
Rockefeller University, New York, NY. 
Wound healing may be influenced by pH, 0 2 and C02 tensions, and 
by the presence of infection. We measured properties of wound fluid 
under semipermeable polyurethane dressings (PU, 'Op-Site') and non-
permeable hydrocolloid dressings (HC, 'DuoDERM') in 9 patients with 
14 chronic, full-thickness leg ulcers of various etiologies. 1-5 days after 
applying dressings 41 samples of fluid were collected and cultured. 
PCO,, PO. and pH were measured (blood gas analyzer); and neutrophils 
evaluated for viability and function (trypan blue exclusion and nitro-
blue tetrazolium uptake) . 0 2 tension in wound fluid under semiperme-
able dressings (PU) was surprisingly low, even on sterile wounds. For 
reference, the P02 of 1% 0 2 is 7.1 mm Hg. 
After 24 hrs the wound fluid had a mean pH 7.13 ± 0.27 (N = 22) 
under PU and 6.00 + 0.50 (N = 19) under HC; mean P02 5 ± 3 mm 
Hg (N = 10) under PU and 0 (N = 14) under HC. PC02 was lower 
under PU than HC. When the HC dressing was dissolved in water or 
phosphate-buffered saline and incubated for 24 hr at 37" the pH was 
5.1 ± 0.2 (N = 5). 
After 24 hrs fluid under both dressings contained similar numbers 
of neutrophils, 4 ± 2 X 106/ml, but those obtained from PU dressings 
were slightly more viable, 82% vs 69% (p 0.001) and functioned better 
in phagocytosis, 19% vs 6.5 % (p 0.01) than those obtained from the 
HC dressing. A mixed bacterial flora was recovered from most wounds 
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unrelated to type of dressing used. In vitro cultures of S. aureus, P. 
ae ruginosa and E. coli revealed at least a 100-fold decrease in growth 
at 8 hrs at pH 5.5 compared to 7.5. 
Wounds treated with HC dressings are thus more acidic than t hose 
receivi ng PU dressings, and P02 is ve ry low under both. These factors 
may contribute to the therapeutic efficacy of t he dressings. 
8. Isotretinoin Treatment of Disorders of Keratinization 
Causes Early Skeletal X-ray Changes. K. C. MADISON , C. N. 
ELLIS, D. R. PENNES, W. MARTEL, AND J. J . VOORHEES, Depts. of 
Dermatology and Radiology, University of Michigan Medical School, 
Ann Arbor, MI. 
Eight pts with disorders of keratinization (6 ichthyos is, 1 Darier's 
disease and 1 palmar-plantar keratoderma) were treated with isotreti-
noin for 9 months (1 pt) to 1 year (7 pts) in an open study of safety 
and efficacy. There were 3 female and 5 male pts from 5-29 years of 
age. The average dose was 2 mg/kg/day (range 1.0-2.9 mg/kg/day) . 
Radiographic skeletal su rveys were performed prior to t herapy, and 
after 6 months and 1 year of therapy. 
S ix of 8 pts showed unequivocal skeletal hyperostoses after 1 year of 
isotretinoin the rapy that were not present pretherapy. Five pts had 
multip le hyperostoses while 1 pt had only 1 hyp erostos is. Multiple 
areas of the skeleton were involved (cervical, thoracic, and lumbar 
spine, sacroiliac joints, calcaneus, tarsal navicular) . Only 2 pts showed 
hyperostoses at 6 months during prospect ive evaluat ion, but retrospec-
tive comparison wit h l year fi lms revealed t he presence of hyperostoses 
at 6 months in an additional 3 pts. Some of the hyperostoses detected 
at 6 months were unchanged at 1 year while others had progressed. ln 
3 pts, hyperostoses were seen at 12 months that were not detectable at 
6 months. Two pts complained of knee stiffness intermittently during 
therapy without defini te radiographic changes; there were no other 
musculo-skeletal complain ts . HLA type did not correlate with the 
presence of skeletal changes. In 4 pis whose epiphyseal growth plates 
were open before t herapy there was no acceleration of skeletal matu-
ration. All 8 pts showed moderate to marked improvement of thei r skin 
diseases with minimal cutaneous side effects. 
T his prospective study of ske letal changes during isotretinoin t her-
apy demonstrates the ea rly deve lopment of asymptomatic skeletal 
hyperostoses and indicates the need for radiographic monitoring of pts 
taking high doses of isotretinoin for long periods. 
9. Expression of Fibronectin and Factor VIII Related Antigen 
in the Human Cutaneous Microvasculature Changes D uring 
Development. M. G. TONNESEN, S. L. SIEGEL, L. A. LEE, J. C. 
H UFF, AND R. A. F. CLARK, Depts. of Dermatology and Medicine, 
Veterans Administration Medical Center, University of Colorado 
Medical School, and National J ewish Hospital, Denver, CO. 
Fibronectin (FN) participates in cell -cell and cell -matrix interactions 
and appears to be accentuated during t issue growth and reorganization. 
This is exemplified by increased FN in regenerating blood vessels (BV) 
afte r inOammation or injury. In contrast , Factor VIII related antigen 
(FVII Ag), synthesized by endotheli al cells, is diminished in ea rly BV 
repair . To investigate expression of FN and FVIII Ag during BV growth 
and maturation, various stages in huma n cutaneous embryologic de-
ve lopment were exami ned. Skin biopsies from second t rimester aborted 
human fetuses, newborn fo reskins, and normal adults were double-
labe lled with Ouorescein -conjugated rabbit antihuman FN and rhoda-
mine-conjugated goat antihuman FVIII Ag. FVIU Ag increased with 
the degree of microvascular maturation. Granular FVIII Ag staining 
was scant in new ly forming BV of feta l skin , widespread but focal in 
BV of newborn skin , and almost confluent in BV of adult skin. In 
contrast to t he gradual increase in FV Ill Ag during development, 
express ion of FN and BY was striking in fetal skin and progressively 
dec reased with maturation. FN stained fetal BV in a bright continuous 
linea r patte rn, neonatal BV in a bright broken linear and speckled 
pattern, and adul t BV in a fain t broken linear and speckled pattern. 
The rec iprocal relationship manifested by intense FN staining during 
human BV development and prominent FYIII Ag staining in mature 
BV para llels previous findin gs during wound repa ir and supports the 
hypothesis t hat FN plays an important role in human tissue modulation 
and morphogenesis. 
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1. Epider molysis B ullosa Acquisita Auto-antibodies Bind a 
Un ique Matrix Molecule in Human Skin Basement Mem-
brane. DAVID T. WOODLEY , ROBERT A. BHIGGAMA N, EDWARD J. 
O'KEEFE, ALFRED 0. INMAN , LAURINDA L. QUEEN, AND WALTER 
R. GAM MON . Dept. of De rmato logy, University of North Carolina, 
Chapel Hi ll , NC. 
We have identified the epidermolysis bullosa acquisita-ant igen , a 
previously undescribed large matrix molecule within the basement 
membrane zone (BMZ) . Epidermolysis bullosa acqu isita (EBA) is a 
blistering disease of the skin with separation of the BMZ immediately 
beneath the lam ina densa. By indirect immune electron microscopy, 
antibodies from EB sera react with a sub-lamina densa BMZ compo-
nent in normal sk in . Sub-lamina densa immune depos its are seen in 
diseased skin with direct immune electron microscopy. We extracted 
normal human s kin basement menbrane wi th 8 M urea with 2 mercap-
toethanol, separated the reduced proteins by gel electrophoresis, elec-
Lrophoretically transferred them to ni t rocellulose pape r hy a Western 
blot and reacted t he prote ins with EBA and control sera (sera from 
other defined blistering diseased patients, normal humans and mono-
clonal ant ibodies to anchoring fibrils). S imilar blots were done substi· 
tutin g the basement membrane extract with laminin, fibronectin , elas-
t in and collagen type I, IV and V. Using t he basement membrane 
extract proteins, 7 of 8 EBA sera identified a major band of 290,000 
daltons. Further , t issue bound antibodies eluted from the skin of one 
EBA patient also identified t he same 290,000 dalton protein in Western 
blots. The protein was not revealed when control sera or known matrix 
molecules were used. In conclusion, this previously undescribed large 
BMZ matrix molecule is uniquely located immediately beneath the 
lamina densa, reacts specifically with EBA sera, is implicated in a BMZ 
blistering disorder and may play a role in normal de rmal-epidermal 
adherence. 
2. In Vitro Processing of Human Keratin Intermediate Fila-
ments: Enzymatic Degradation and Autoantibody Interac-
tion . H. HINTNEH, G. R. NEISES, AND T. J . LAWLEY, NIH, BE-
THESDA, MD . 
Kerat in inte rmediate !ilaments (KIF), are insoluble under physio-
logic condit ions and may constitute portions of cytoid bodies and 
localized cutaneous amyloid deposits. We have demonstrated that all 
individuals possess autoantibodies against KIF. In t his study we ex-
am ined how KIF are degraded by proteolytic enzymes present in skin, 
whether degradation product bind human anti KIF ant ibodies and 
whether these products are immunogenic in animals. After dose re· 
sponse a nalyses, 1 mg aliquots of highly puri!ied insoluble, in vitro 
reconstituted KIF were exposed to n-chymotrypsin (5 X 10- 1 1-'g/ml), 
plasmin (250 llg/ml) and tryps in (5 X 10- 1 llg/ml) for 20 min to 5 hrs. 
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At interva ls supernatants were separated from pellets. Both were 
analyzed for digestion products by PAGE. Additionally, pellets were 
analyzed by electron microscopy (EM). Each aliquot was tested for 
anti KIF antibody binding by immunoblot and digestion products were 
used as immunogens. KIF were degraded in a time and dose dependent 
fashio n . a-C hymotrypsin preferentially degraded HMW KIF proteins, 
while p lasmin and trypsin degraded all major KIF proteins uniformly 
generating numerous low molecular weight (LMW) soluble KIF frag-
ments. Anti KIF autoantibodies bound to residual KIF proteins and 
LMW digestion products. Sequential EM of partially degraded KIF 
aggregates showed progressive appeara nce of amorphous granular ma-
teria l s imilar to that in cutaneous amyloidosis. Immunization with 
LMW KIF degradation products generated high titer antibody against 
intact and degraded KIF. These data indicate that KIF are degraded 
by proteolytic enzymes in a variable fashion, that KIF degradation 
products retain a ntigenic sites for anti KIF autoantibodies and that 
the degradation products can function as immunogens. 
3_ Acylglucosylceramides from Pig Epidermis Induce Flatten-
ing and Stacking of Liposomes. LUKAS LANDMANN, PHILIP W. 
WERTZ, AND DONALD T. DOWNING, Dept. of Anatomy, University 
of Basel, Basel, Switzerland, and the Marshall Dermatology Research 
Laboratories, University of Iowa College of Medicine, Iowa City, IA. 
The structu re of the acylglucosylceramide from pig epiderm is 
(PGLA) suggests that it might be responsible for assembly of the 
lamellar granules present in upper epidermal cells. This idea arose 
from the perception that the very long hydroxyacid chain of PGLA 
could span a lipid bilayer while its glucose moiety crossed a polar region 
and the attached linoleate moiety was inserted into an adjacent bilayer. 
Such action cou ld result both in formation of the individual lamellar 
clisks by t1attening of liposomes and in the stacking of such disks to 
form lamellar bodies. In the present study we set out to determine if 
the addition of purified epidermal PGLA or other glucosylceramides 
could cause the flattening and/or stacking of liposomes. Control lipo-
somes were prepared by sonicating phosphatidylcholine and cholesterol 
(10:1) in phosphate buffer. Other liposomes were made in which the 
lipid mixture contained 5% PGLA, 5% PGLB-D or 10% of total 
glucosylceramides (PGLA-D). Each preparation was examined by 
freeze fracture, negative staining and thin section electron microscopy. 
The control liposomes appeared as discrete spheres, whereas those 
containing PGLA or PGLA-D appeared largely as stacks of flattened 
clisks s imilar to those seen in lamellar granules. The liposomes con-
tain ing on ly PGLB-D showed no flattening but did show weak adher-
ence and some faceting of their surfaces. It is therefore clear that PGLA 
is specific in producing the flattening and stacking that were postulated 
as being responsible for assembly of the lamellar granules of the 
epidermis. 
4. Induction of Birbeck Granule-like Structures in Thy-1 Pos-
itive Epidermal Cells by aT Cell-Activating Anti-Thy-1 Mon-
oclonal Antibody. GEROLD SCHULER, NIKOLAUS ROMANI, KURT 
C. GUNTER, ERWIN TSCHACHLER, ETHAN M. SHEVACH, KLAUS 
WOLFF, AND GEORG STINGL, Dept. of Dermatology, University of 
Innsbruck, Dept. of Dermatology I, University of Vienna, Austria; 
LI, NIAID, National Institutes of Health, Bethesda, MD. 
In view of the possible involvement of Thy-l antigens in (immune) 
recognition funct ion, we reasoned that certain biological properties of 
dendritic Thy-1 positive epidermal ce lls (dThy- l+EC) might be linked 
to the expression of Thy-1. In this study we describe the morphological 
events occurring in dThy-1+EC after exposure of C3H/He EC to the 
following monoclonal antibodies:mouse IgM-anti-Thy-1.2 (NEN); rat 
IgG2b-anti -Thy-1.2 (BD); G7, a rat IgG2,-anti-Thy-l reagent with T 
cell activating properties. When single EC suspensions-which had 
been first exposed to G7 (40 min, O"C) fo llowed by HRPO-Iabeled 
F(ab'h goat anti-mouse-lg-were examined after processing for im-
munoelectronmicroscopy, HRPO reactivity was confined to the surface 
of dThy-1 ... EC. Careful sampling of G7-positive EC disclosed the pres-
ence of Birbeck granule-like structures (BGLS) either formed between 
adjacent cell surface protrusions of budding into the cytoplasm with an 
occasional vesicular bleb at t heir dista l ends. BGLS were never en-
countered after use of t he other anti -Thy-1 reagents. Cross-linking 
with second antibody was no prerequisite for the G7-induced appear-
ance of BGLS. Their formation was greatly enhanced when EC were 
continuously exposed to G7 at 37"C. Although indistinguishable by 
routine transmission electron microscopy, the identity between Birbeck 
granules and G7·induced structures has yet to be ascertained by refined 
techniques. The mere emergence of BGLS in dThy-1 +EC after exposure 
to a monoclonal antibody which induces T cell activation via Thy-1 
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bears important implications not only concerning the biological role of 
dThy-l ... EC, but also for our understanding of origin, fate, function 
and, perhaps even, cell type specificity of Birbeck granules. 
5 . In Vivo Low Dose Ultraviolet B (UVB) Radiation Univer-
sally Induces Contact Hypersensitivity (CH) Suppressor Cells 
in Mice. M. J. GLASS, P.R. BERGSTRESSER, R. E. TIGELAAR, AND 
J. W. STREILE!N, Depts. of Dermatology, Internal Medicine, and 
Cell Biology, UTHSCD, Dallas, TX. 
In C57 /BL/6 (B6) and C3H mice, modest doses of UVB radiation 
lead to specific unresponsiveness rather than CH when dinitrofluoro-
benzene (DNFB) is applied to irradiated skin . By contrast, UVB fa ils 
to impair the development of CH in BALB/c and (B6 x C3H)F, 
hybrids. The unresponsiveness achieved in C3H mice can be transferred 
adoptively with antigen-specific T cells that suppress t he afferent limb 
of CH. Resistance to UVB in (B6 X C3H)F 1 mice suggests complemen-
tation involving two distinct susceptibility loci, and t hus mechanisms 
of down regulation may differ between the two parent strains. We 
therefore exam ined the potential suppressor networks evoked by UVB-
hapten treatment in these four genetically different strains of mice. 
Panels of donor mice were exposed to 350 J/M2 UVB on 4 successive 
days prior to ski n painting with DNFB. 7 days later, 80 x 106 spleen 
and lymph node ce lls were transferred adoptively to naive syngeneic 
recipients wh ich were then skin painted with DNFB. As expected, 
lymphoid ce lls from B6 and C3H donors transferred t he unresponsive 
state to recipient mice. We were surprised, however, to observe that 
lymphoid cells from UVB-resistant mice also transferred unrespon-
siveness. Although characterization of the putative suppressor cells is 
incomplete, no indication of strain differences has yet emerged. Thus, 
UVB followed by hapten painting of skin induces suppressor cells in 
mice regardless of how they respond to subsequent ear challenge. This 
observation leads us to search for a potent source of positive immune 
regulation which in nonsuppressible strains is invoked to override the 
tolerogenic signal apparently elicited universally by UVB treatment. of 
skin. 
6 . Ultraviolet Light Induces the Appearance of Accessory Cell 
Subsets in Human Epidermis. K D. COOPER, P. Fox, AND S. I. 
KATZ, Dermatology Branch, NCI, Bethesda, MD. 
Ultraviolet light. (UV)-B in humans markedly inhibits alloantigen 
presentation by epidermal cells (EC) harve ted immecliately after the 
administration of 4 times the minimal erythemal dose (4 MED), 
whereas EC harvested 24 hours after 4 MED exhibit enhanced alloge-
neic EC-leukocyte reactions (ELR) (Clin Res 31,561A,l983). Time 
course studies show that enhancement of the ELR peaks 3 days after 
4 MED. To investigate the characteristics of EC populations 3 days 
after 4MED and found that the enhancement of the ELR is paralleled 
by the appearance of Dr+, 0J{T6- cells (Day 0: <0.1 % Dr+T6-, 1.8% 
Dr+T6\ Day 3: 4.6% Dr+T6- 0.8% Dr'"TG+). Removal of Dr+ cells, but. 
not removal of t he Leu 6+ / T6+ Langerhans cells (LC), virtua lly abro-
gates t he ELR, suggesti ng that the DR ... T6- cells, and not the Dr+T6 ... 
LC, mediate t he enhanced stimulation. Further phenotypic analysis of 
the Dr+T6- cells shows that 1) they are bone marrow derived (T200 
positive) and 2) 60 % of them belong to an OKM5+ monocyte subset 
and 40% are OKM5- . Both are OKMr, Leu Ml- , Leu M2-, Leu M3- , 
Mac-1 - . EM of purified Dr+ or OKM5+ cell suspensions demonstrates 
many melanophages. Since blood OKM5+,0l{Ml- cells normally me-
diate specialized accessory functions, we studied these functions of UV 
induced OKM5+ and OKM5- Dr+ EC. Compared to controls, EC 
obtained 3 days after 4 MED stimulates increased proliferation of 
auto logous lymphocytes a nd enhances presentation of tetanus toxoid 
and ConA. However, removal of OKM5+ cells results in only partial 
reduction of t hese functions, suggesting that both populations (OKM5+ 
and OKM5- ) participate in the enhanced immunological reactions. 
Taken together the data indicate that 3 days after irradiation with 4 
MED at least 2 subpopulations of functional Dr+T6- non-LC accessory 
ce lls migrate into human epidermis. 
7. Modulation of Procollagen Gene Expression by all-trans-
and 13-cis-Retinoic Acid in Keloid and Normal Skin Fibro-
blast Cultures. CHERYL A. MEEKER, HELJA 0IKARINEN, AARNE J. 
0IKARINEN, R. PATRICK ABERGEL, MON-L! CtiU, DARWIN J . 
PROCKOP, AND JOUNI UITTO, Div. of Dermatology, Harbor-UCLA 
Medical Center, Torrance, CA, and Dept. of Biochemistry, UMDNJ-
Rutgers Medical School, Piscataway, NJ. 
Modulation of procollagen gene expression by retinoids was studied 
in fibroblast cultures established from normal human skin or from 
keloid t issue. Incubation of ce lls with 10-5M all -trans-retinoic acid 
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(RA) or 13-cis-RA reduced the procollagen production in control fibro-
blast cultures by about 50%, as measured by the synthesis of "H-
hydroxyproline after incubation with "H-proline. The reduction of 
procollagen by all-trans-RA was accompanied by a similar reduction in 
proa2(l) of type I procollagen mRNA, as detected by Northern blot 
and dot blot hybridizations using collagen a2(I) specific eDNA. Control 
experiments indicated that all-trans-RA did not affect the post-trans-
lational hydroxylation of prolyl residues, the activity of prolyl hydrox-
ylase, the mannosylation of newly-synthesized procollagen, the specific 
radioactivity of the intracellular prolyl-tRNA pool, or DNA replication. 
In keloid cell cultures, which initially exhibited markedly elevated 
collagen production, these retinoids reduced the synthesis of 3H-hy-
droxyproline by as much as 89%. The results suggest that further 
development of retinoids might provide a novel means of modulating 
collagen gene expression in vivo and they might be useful for treatment 
of diseases with excessive collagen deposition, such as keloids. 
Intermission 
8. Leukotrienes Are Potent Stimulators of DNA Synthesis of 
Human Keratinocyte Cultures. K. KRAGBALLE AND J. J. VOOR-
1-IEES, Dept. of Dermatology, University of Michigan Medical School, 
Ann Arbor, MI. 
Leukotrienes (L Ts) and other arachidonic acid derivatives present 
in psoriatic skin lesions have vasodilatory and chemoattractant prop-
erties. We have studied the effect of L Ts on the proliferation of human 
keratinocytes in vitro. Keratomed skin from adults was trypsinized for 
30 min at 37' C. The released epidermal cells were grown on collagen-
coated dishes in the presence of McCoy's 5A medium with 10% human 
AB serum and 4 x w-•M L-serine. Synthetic L Ts were added in 
methanolic solutions to 1- 3 weeks old, confluent cultures. After incu-
bation for 72 hours, DNA synthesis was determined as incorporation 
of "H-thymidine (Tdr) into terminally labeled cultures (6 hours) and 
autoradiographically by measuring the labeling index (16 hours). A 
stimulation (max. 225%) of both parameters was generated with con-
centrations of L TB, ranging from w-'2M to 10-'M (max. at w-'"M), 
with higher concentrations being without effect. The peptido-leuko-
trienes, LTC, and LTD,, also stimulated keratinocyte DNA synthesis, 
although to a lesser extent. The acid soluble pool of 3H-Tdr was 
unchanged in L T -treated cultures indicating no change of cellular 3H-
Tdr transport . DNA synthesis of human fibroblast cultures was not 
effected by LTs. The dose-response curve of L TB,-induced keratino-
cyte DNA synthesis was parallel to that of LTB4-induced neutrophil 
chemokinesis in an agarose-microdroplet assay. In comparison, FMLP 
(N -formyl -L-methionyl-L-leucyl-L-phenylalanine) another potent 
chemokinetic agent, had no effect on DNA synthesis of keratinocytes. 
These data indicate that L Ts are potent regulators of keratinocyte 
proliferation. Since L Ts are present in psoriatic skin lesions, these 
findings are consistent with a role of L Ts in the epidermal proliferation 
present in psoriasis. 
9. Collagen Fibrillogenesis in Human Embryonic Skin. R. 
FLEISCH MAJER, J. S. PERLISH, AND R. TIMPL, Dept. of Dermatology, 
Mt. Sinai School of Medicine, New York, NY, and The Max Planck 
Institut fur Biochemie, Munich, West Germany. 
A previous study with chick embryo skin showed that the aminopro-
peptide (AP) of type I and type III procollagens plays a role in fibril 
formation . The purpose of this study was to determine whether the 
above mechanism is operative in human embryonic skin. Post-abortion 
specimens, 16- 24 weeks old and adult skin, were kept frozen. Antibodies 
against the AP of type I and type III collagen of bovine origin (which 
cross-react with human collagen) were raised in rabbits and rendered 
specific by immunoabsorption. These antibodies were used for indirect 
immunofluorescence (IF) and immunoelectron (IE) microscopy. pN-
collagen (collagen+ AP) was extracted and studied by SDS-PAGE and 
by immunoblotting. IF of the AP of type I collagen was positive in the 
entire embryonic dermis but restricted to the epidermal-dermal junc-
tion in adult skin. IF of the AP of type III collagen was positive 
throughout the entire dermis in both embryonic and adult skin. IE of 
the AP of type I collagen in embryonic skin gave full labeling of fibrils, 
20- 30 nm in diameter; partial labeling of 40 nm fibrils; and no labeling 
of fibrils> 50 nm. A similar pattern was noted in adult skin, although 
few fibrils were labeled since most of them had a diameter above 50 
nm. IE of the AP of type JII collagen labeled thin (20-30 nm) and thick 
(40- 60 nm) fibrils in both embryonic and adult skin. Thus, although 
the AP of type Ill collagen participates in fibrillogenesis, it is not 
cleaved when the fibril reaches maturity. The AP of type I and type III 
Vol. 82, No.4 
procollagens was demonstrated in embryonic skin with SDS-PAGE 
and immunoblotting. This study confirms the role of the AP of type 1 
and type III collagen during fibrillogenesis in human embryonic skin. 
10. Subpicogram Analysis of Sweat Proteins in Patients with 
Cystic Fibrosis (C1<') and Parents. N. PENNEYS, J. HAFT, AND R . 
RUBIN, Depts. of Dermatology and Cell Biology, University of Miami 
School of Medicine, Miami, FL. 
Using sensitive fluorographic techniques, we have previously re-
ported an analysis of the proteins in sweat from normal individuals. 
Our methods included radioiodination of concentrated sweat samples 
followed by two-dimensional polyacrylamide gel electrophoresis 
(PAGE) and radiotluorography plus the use of rare earth screens. This 
provided for femtogram detection of as many as 100 human sweat 
proteins. Generally, the major components in sweat are homologous 
between subjects. Here, we report the results of PAGE of sweat from 9 
subjects with CF and from available parents. 
Sweat was collected by droplet at 80 C in dry heat. The sweat was 
dialysed, lyophilized, radio iodinated, subjected to PAGE, and developed 
in the ultrafreezer against Kodak X-Omat X-ray film with a rare earth 
screen. The spot patterns were evaluated visually by printing the 
lluorograph onto paper and outlining the spots on an acetate sheet. 
Sweat from CF patients had qualitative differences from normal 
control subjects and from CF parents. The most dramatic change was 
the absence of an acidic glycoprotein of approximate molecular weight, 
40,000, in CF sweat. The substance was present in sweat from hetero-
zygotes and controls. In addition, there was marked diminution in the 
intensity of the albumin and an increase in the intensity of the alpha 
1-antitrypsin spots. Both spots were identified by immunoblotting 
techniques. 
Using these methods, we have detected reproducible differences 
between sweat from CF patients and their parents and controls. The 
significance of these alterations is not clear but raises the possibility 
that a unique protein abnormality may be a marker of CF in sweat. 
11. Reduced Langerhans Cell Ia Antigen and ATPase Activity 
in the Acquired Immunodeficiency Syndrome (AIDS). D. BEL-
SITO*, M. SANCHEZ*, R. BAER*, F. VALENTINEt, AND G. J . THOR-
BECKEt, Depts. of* Dermatology, t Medicine, and :j: Pathology, New 
York University School of Medicine, New York, NY. 
Biopsies of the skin were obtained from the inner arm of 24 patients 
with AIDS, 5 patients with pre-AIDS and the following control groups: 
healthy heterosexuals, asymptomatic homosexuals and/or intravenous 
drug abusers , and patients with either systemic infection or non-
cutaneous malignancy. Ia+, ATPase+ Langer hans cells (LC) were enum-
erated on epidermal sheets. The mean LC count for all AIDS victims 
(227±15, Ia; 296±19, ATPase) was significantly (p<.0001) below that 
for healthy heterosexuals (749±15, la; 705±15, ATPase). AIDS patients 
with Kaposi's Sarcoma (KS) but without opportunistic infections had 
markedly reduced Ia+ LC (281±31, p<.0001), but ATPase+ LC, al-
though diminished in all4 patients, were not as severely affected (518± 
27, p<.005). In the pre-AIDS group, the LC counts by ATPase staining 
were variable, but the Ia+ LC were uniformly low (306±31, p<.0001) . 
Asymptomatic homosexuals, intravenous drug abusers, and patients 
with malignancy had normal counts. Controls with infections had a 
lower mean LC count by Ia (655±18, p<.005) but not by ATPase 
staining. An anti-LC autoantibody could not be detected. 
We postulate that functional abnormalities in dendritic ceils, super-
imposed on a deficient T helper cell function which is present in many 
individuals at high risk for AIDS, leads to the irreversible immunode-
ficiency of AIDS. The more profound depression of Ia+ LC over ATPase 
LC in KS and "pre-AIDS" patients suggests that the administration of 
lymphokines known to stimulate Ia expression might be therapeutically 
beneficial. 
12. Identification and Partial Characterization of Vitiligo An-
tigens. G. K. NAUGHTON, M. EISINGER, AND J-C. BYSTRYN, Dept. 
of Dermatology, New York University School of Medicine, New York, 
and the Memorial Sloan-Kettering Cancer Institute, New York, NY. 
We have recently demonstrated that the majority of patients with 
vitiligo have antibodies to surface antigens on normal human melano-
cytes. This study was conducted to identify the antigens (vitiligo 
antigens) defined by these antibodies. Macromolecules on the surface 
of normal human melanocytes, malignant melanoma, and unrelated 
cells in tissue culture were radioiodinated by the lactoperoxidase tech-
nique, solubilized in 0.5 % NP-40, and immunoprecipitated with sera of 
11 patients with vitiligo and 6 with non-pigmentary skin diseases using 
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protein A-sepharose. Immunoprecipitates were analyzed by 80S-
PAGE and radioautography. Three proteins with MWs of approxi-
mately 75, 85, and 250+ kds were immunoprecipitated by all vitiligo 
sera but by none of the control sera. The 3 antigens were present in 
immunoprecipitates generated with 3 lines of normal melanocytes and 
3 lines of pigmented melanoma cells but were absent in 3 lines of 
nonpigmented melanoma cells, normal keratinocytes, fibroblasts, hep-
atoma, neuroblastoma, and colon carcinoma. These results indicate 
that t he antigens defined by antibodies in patients with vitiligo are 
surface proteins with MWs of approximately 75, 85, and 250+ kds. 
Their presence on melanocytes and pigmented melanoma cells and 
absence on nonpigmented melanomas and control cells suggests that 
their expression is linked to the terminal differentiation of pigmented 
ce lls or to pigment production. 
13. Human Epidermal Cell Derived Thymocyte Activating 
Factor is a Potent T Cell Chemoattractant. D. N. SAUDER, M. 
MONICK, AND G. HUNNINGHAKE, McMaster University, Hamilton, 
Ontario, Canada, and University of Iowa, Iowa City, lA. 
It has recently become evident that skin can play an active role in 
immune mediated events. In addition to the antigen-presenting capa-
bilities of Langerhans cells, keratinocytes produce a cytokine with 
interleukin !-like activity te rmed epidermal cell derived thymocyte 
activating factor (ETAF), which can augment interleukin 2 production 
by T cells. The role of this epidermal cytokine in cutaneous disease is 
unknown. However, certain benign and neoplastic disorders affecting 
the skin are characterized by T cell infiltration. It is possible that local 
skin factors play a role in this localization ofT cells to cutaneous sites. 
We therefore sought to determine if ETAF was chemotactic forT cells. 
Purified T cells (>98% E rosette positive cells) were then labelled with 
3H-uridine then used for chemotaxis using a modified boyden chamber. 
After a 4 hour incubation with t he cytokine preparations, the filters 
were dried and counted in a liquid scinti llation counter. Samples were 
assayed in triplicate. ETAF had significant chemotactic activity: 1,900 
± 70 dpm (mean ± SEM, experimental-control) for crude ETAF and 
2 574 ± 465 for chromatography purified ETAF (p < .001) . 50% ~aximal activity (ED50) for chemotaxis was seen at a dilution of 5 x 
w-7 for crude ETAF and 10-s for column purified ETAF. ED50 for the 
thymocyte assay was seen at a dilution of 10- 1 for crude and 5 x 10- 2 
for purified. The results of this study indicate that the epidermal 
cytokine ETAF is a potent T cell chemoattractant. This property 
provides a very sensitive assay for ETAF. Moreover, this finding may 
have major implications for benign and neoplastic T cell disorders 
affecting the skin. 
14. The Bovine Papillomavirus Genome Contains Two Differ-
ent Genes That Can Transform Mouse Cells In Vitro. JOHN T . 
SCHILLER, ELLIOT J. ANDROPHY, AND DOUGLAS R. LOWY, Labora-
tory of Cellular Oncology, National Cancer Institute, Bethesda, MD. 
It has previously been shown that mouse cells can be morphologically 
t ransformed by the 8 kilobase (kb) molecularly cloned full-length 
bovine papillomavirus (BPV) DNA genome. DNA sequence analysis of 
BPV has identified ten potential protein coding regions (open reading 
frames [ORFs]; Chen et al., Nature 299:529 [1982)); one or more may 
encode the viral transforming protein(s). Four of these ORFs are 
located within a 2.3 kb transforming sub-genomic viral segment called 
"2.3T" (Nakabayashi et al., Proc. Nat!. Acad. Sci. 80:1532 [1983]) . 
In order to identify more precisely the ORFs that might encode 
proteins involved in SPY-transformation, we have now generated a 
large series of randCWJ mutants of the full -length BPV genome. The 
location of the single mutation in each DNA has been correlated with 
its transforming activity. All mutants that mapped within one specific 
ORF of 2.3T had reduced transforming activity, implying that the 
protein encoded by this gene is involved in transformation. However, 
these and other mutants in 2.3T retained some transforming activity, 
suggesting t hat BPV might also contain a transforming gene outside 
2.3T. To substantiate this hypothesis, a sub-genomic BPV DNA frag-
ment Jacking the ORFs of 2.3T but containing two ORFs not present 
in 2.3T was constructed and found to transfo rm t he mouse cells. We 
have cloned each ORF that may be involved in transformation into E. 
coli and have induced the synthesis of these BPV -encoded proteins; 
the size of each protein corresponds to that predicted from the DNA 
sequence analysis. 
We conclude that BPV contains at least two distinct non -overlapping 
genes that can transform mouse cells. 
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1. Infection of Human Skin Microvascular Endothelial Cells 
by Cytomegalovirus. M. KARASEK, K. BENSCH, AND E. MOCAR-
SKI, Depts. of Dermatology, Pathology, and Medical Microbiology, 
Stanford University School of Medicine, Palo Alto, CA. 
Acquired Immune Deficiency Syndrome (AIDS) is associated with a 
high incidence of cytomegalovirus (CMV) infections. Since CMV DNA 
and a ntigens have been detected in Kaposi's sarcoma, we have studied 
the infection of human skin microvascular endothelial cells (MEC) 
with one laboratory strain of CMV and two strains of CMV isolated 
from subjects with AIDS. 
MEC were isolated from neonatal foreskin and maintained in mod-
ified Iscove 's medium supplemented with 10% human serum, cyclic 
AMP and isobutyl methylxanthine. Endothelial cell monolayers (5 x 
104 cells) were infected with 10 PFU/cell. Cellular cytopathology was 
determined by phase contrast and electron microscopy; viral titres by 
plaque assay on confluent cultures of fibroblasts. 
Cytopathology was first observed 24 hours after infection with each 
of the isolates. Viral tit.res increased from 4.0 x 101 PKU/culture on 
day 4 to 5 x 10' PKU/culture on day 14 post infection. Typical CMV 
part icles and dense bodies were observed in the nuclei and cytoplasm 
of MEC on day 7, 14 and 21. Production of virus was usually followed 
by degeneration of infected cells. 
These results demonstrate that human skin microvascular endothe-
lial cells can be infected by CMV and that they support active viral 
multiplication . The susceptibility of MEC to infection by a putative 
tumorogenic virus provides a new in vitro model to study viral induced 
changes in growth and physiology of the microvascular endothelium. 
2. The Role of Plasminogen and Plasminogen Activator in 
Acantholysis In Vitro. S. MORIOKA, P. J . JENSEN , AND G. S. 
LAZARUS, Dept. of Dermatology, University of Pennsylvania, Phila-
delphia, P A. 
Incubation of organ cultures of human skin with pemphigus IgG 
results in acantholysis. Acantholysis is blocked by addition of inhibitors 
of plasmin. To investigate the role of plasminogen activator (P A) in 
acantholysis, a series of organ culture experiments were performed 
using neonatal foreskin. A polyclonal anti-human urokinase antibody 
was prepared by immunizing rabbits with purified human urokinase; 
this antibody cross-reacts with human epidermal PA. The antibody 
was purified by Staph A affinity chromatography and absorption to a 
urokinase-sepharose column. In the presence of this anti-urokinase 
antibody (100 l'g/ml), the acantholysis normally induced by pemphigus 
lgG was blocked. In contrast, non-immune rabbit lgG did not inhibit 
acantholysis. These experiments suggest that PA plays an important 
role in the induction of acantholysis . 
In other experiments, organ cultures of human foreskin were incu-
bated only with high levels of plasminogen (360 l'g/ml) . We saw 
acantholysis in the granular layer of these cultures. In light of our 
observation that P A is found in the upper layers of human epidermis, 
these results suggest that endogenous P A is capable of activating 
plasminogen locally in the organ culture system and that the plasmin-
ogen/PA system plays a role in epidermal dyshesion. 
3. Absence of Filaggrin in Patients Affected with Ichthyosis 
Vulgaris. BEVERLY A. DALE, VIRGINIA P. SYBERT, AND KAREN A. 
HOLBROOK , Depts. of Periodontics, Oral Biology, Medicine/ Derma-
tology, Genetics, and Biological Structure, University of Washington, 
Seattle, W A. 
Icht hyosis vulgaris is a dominant disorder of keratinization charac-
terized histologically by absence or reduction of t he granular layer of 
the epidermis and mild hyperkeratosis. Keratohyalin granules are 
absent or present in reduced numbers. Because the histidine-rich 
protein, filaggrin , is derived from a keratohyalin precursor, we tested 
for filaggrin and its immunologically-related precursor in the epidermis 
of patients from two fami lies affected with ichthyosis vulgaris, unaf-
fected fami ly members, and unrelated normal adults. Antiserum to 
human filaggrin was used for immunoblot analysis of epidermal pro-
teins separated by SDS-PAGE and for immunoperoxidase localization 
on tissue sections. Filaggrin (37kd) was present in the normal subjects 
and unaffected fami ly members on stained SDS gels and immunoblots. 
It was absent from the most severely affected individuals in each family 
and reduced in intensity in the Jess severely affected family members. 
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Immunohistology showed localization of filaggrin-related protein in t he 
stratum corneum a nd within the granular layer in normal adults. In 
contrast, epidermis from the affected family members showed little or 
no staining. Electron microscopy showed t hat keratohyalin granules 
were completely absent in two affected individuals, and reduced in 
number in the others. The relative amount of keratohyalin by EM 
correlated with the intensity of peroxidase staining on tissue sections 
and immunoblots. We conclude that t he synthesis of filaggrin and its 
precursor are reduced in ichthyosis vulgaris and that this biochemical 
defect may be important in the clinical and histologic manifestations 
of the disorder. 
4. Chanarin Syndrome: Defective Deposition and Dispersion 
of Lamellar Body Contents As Cause of Ichthyosis? PETER M. 
ELIAS AND MARY L. WILLIAMS, Dermatology Service, Veterans 
Administration Medical Center, and Depts. of Dermatology and 
Pediatrics, Uni versity of California School of Medicine, San Fran -
cisco, CA. 
Although the lin k between epidermal lamellar body (LB) lipids and 
stratum corneum barrier function is well established, a role for LB 
lipids in desquamation also is suspected but remains unproven. 
Whereas lipids appear to be specifically related to abnormal desqua-
mation in such diseases as recessive X-linked ichthyos is, Refsum 
disease, and congenita l ichthyosiform erythroderma, no morphologic 
LB abnormality has been noted in these diseases. We examined skin 
biopsy material from 3 family members of a Palestinian kindred with 
Chanarin syndrome (CS) (neutral lipid storage disease) , a system ic 
disorde r of fatty acid metabolism, with ichthyosis and deposition of fat 
droplets in multiple tissues. In addition to large intracellular, oil red 
0-positive lipid droplets in the basal and granular layers, t hin section 
and freeze-fracture ultrastructural studies revealed a distinctive LB 
abnormal ity: multilaminated spherules that distorted and displaced the 
normal internal discs structure of these organelles. T hese spherules 
remained interspersed with secreted LB contents within the intercel-
lular spaces of the outer stratum granulosum (SG), and at the SG-
stratum corneum (SC) interface t hey dispersed into electron-lucent 
"slits". Whereas freeze-fracture replicas of SC in CS displayed broad 
sheets similar to normal, it is likely that the retention of LB-derived 
abnormal lipid mater ial influences the cohesion of t he intercellular 
lipid mixture. Thus, these studies: 1) provide strong support for the 
concept that LB-derived lipids influence stratum corneum desquama-
tion ; 2) suggest that free and esterified fatty acids represent one class 
of lipids that influence normal shedding. CS may provide another 
useful model to study the role of specific lipids in desquamation. 
5 . Expression of Epidermal Proteins During Human Fetal Skin 
Development. KAREN A. HOLBROOK, BEVERLY A. DALE, JANET R. 
KIMBAI, L, ALEX M. LYNLEY, MARY A. HOFF, AND TUNG-TIEN SUN, 
Depts. of Biological Structure, Medicine, Periodontics, and Oral 
Biology, Un iversity of Washington, Seattle, WA, and Dept. of Der-
matology, New York Univers ity Medical Center, New York, NY. 
The appearance of keratin and filaggrin proteins has been studied 
in skin sampled from 50 human fetuses of 50d EGA to term. Extracted 
proteins were separated by SDS-PAGE and identified on immunoblots 
using three monoclonal antibodies vs. keratins (AE1, 2 and 3) and an 
anti -human filaggrin antiserum. The proteins were stained in t issue 
immunohistochemically and the organization of t he keratin filaments 
was studied by TEM. AEl reacted with 40, 50 and 56.5 Kd keratins on 
gel blots and stained basal and periderm cells. AE2 reacted with 56.6 
and 65- 67 Kd keratins on blots and stained only intermediate layer 
ce lls. AE3 reacted with 52, 58 and 65- 67 Kd keratins on blots and 
stained all epidermal cells. The 50 and 58 Kd keratins were present 
throughout development. The 40 and 52 Kd bands, prominent early in 
development, diminished in the second trimester and were gone at 24 
wks when keratinization was complete. The 56.5 and 67 Kd bands 
increased markedly between 11 - 14 weeks. The staining in tensit ies and 
patterns in tissues corresponded to the density and distribution of 
intermediate filaments in cells. Anti-filaggrin recognized a 37 Kd 
doublet and a 75 Kd dimer on gel blots at 15- 16 wks and stained cells 
surrounding hair canals; at 24 wks it also stained the first granular and 
cornified cells of the interfollicular epidermis. By 15 wks all of the 
adult keratins and filaggrin were present in fetal epidermis in a distri -
bution similar to the adul t. The apeparance of t hese proteins early in 
development suggests their potential value in recognizing keratiniza-
tion disorders in utero. 
6_ Histological Distribution of Staining by a Monoclonal An-
tibody (,P-3) that Recognizes Psoriatic Keralinocytes. AARON 
Vol. 82, No.4 
M. STREFLIN G, JONATHAN N. MANSBRIDGE, AND A. MERRILL 
KNAPP, Dept. of Dermatology and t he Psoriasis Research Institute, 
Stanford, CA. 
,P-3 is a monoclonal antibody that recognizes a 135,000 M.W. com-
ponent of the cytoskeleton of maturing keratinocytes in psoriasis, but 
fails to bind to any of the constituents of non-traumatized epidermis. 
We have used ,P-3 as a diagnostic too l to search for the presence of 
this antigen in a wide variety of benign dermatological conditions, 
malignant neoplasms, noncutaneous epithelia, and traumatized skin. 
Immunofluorescence and immunoperoxidase techniques (biotin-avi-
din -peroxidase) have been applied to survey frozen sections. Both 
techniques have shown excellent concordance. 
In 19 of 20 cases of psoriasis vulgaris, ,P-3 consistently immunolabels 
the epidermis above the level of the basal ce ll layer. Similar positivity 
was also seen in one case each of pustular psoriasis, epidermolytic 
hyperkeratosis, well differentiated squamous cell carcinoma, atopic 
dermatitis, and irri tated seborrheic keratosis. 
,P-3 did not stain the keratinocytes in Darier's disease (3/3) , ich-
thyosis vulgaris (1/1), pityriasis rubra pilaris (1/1), actinic parakera-
tosis (1/1), nor normal skin (15/15). The ,P-3 staining pattern does not 
correlate in a simple way with either high cell turnover rate or loss of 
the granular layer . 
Following injury to non-psoriatic skin by tape-stripping, ,P-3 immu -
nolabeling can be demonstrated in the wounded epidermis within 24 
hrs. The positive staining reaches a maximum at 48 hrs and declines 
over t he next live days. 
The antigen recognized by ,P-3 appears to represent a t ime-depend-
ent, injury-induced protein that is a component of the psoriatic cyto-
skeleton and also a cytoskeletal component of maturing keratinocytes 
in certain benign and malignant diseases in which epidermal hyperpla-
sia is a feature. 
7. Increased Platelet Metabolism of Arachidonic Acid in Pso-
riasis Associated with Stimulation of P latelet Aggregation 
and Epidermal Keratinocyte Proliferation. J.D. FALLON AND 
K. KHAGBALLE, Dept. of Dermatology, University of Michigan Med-
ical School, Ann Arbor, MI. 
Formation of arachnidonic acid derivatives was studied in platelets 
from normals and patients with untreated psoriasis vulgaris. All donors 
denied smoking and taking any medications during t he previous week. 
EDTA-blood was cent ri fuged at 120 g for 15 min to obtain platelet-
rich plasma, which was further centrifuged at 1000 g for 15 min to 
pellet platelets. Plate lets (2.0 X 108 /ml) were resuspended in Ca++ I 
Mg++ -free PBS, pH 7.0. After incubation with or without th rombin 
(1.0 U/ml) for 20 min at 37"C, arachidonic acid and its derivatives were 
extracted uti lizing octadecyl-si lyl silica columns and then separated by 
reverse-phase high performance liquid chromatography (HPLC). The 
solvent, delivered at 0.1 ml / min, was 30% to 85% acetonitrile in aqueous 
phosphoric acid (pH 3). Metabolites were identified by the ir coelution 
with authentic standards and quantifted by the ir absorbance at char-
acteristic wavelengths relat ive to t hose of known amounts of standards. 
The major a rach idonic acid derivatives in platelets, i.e., thromboxane 
B2 (TXB2), 12- hydroxy-5,8,10,-hepatadecatrienoic ac id (HHT) and 12 ' -
hydroxy-5,8,10,14-eicosatetraenoic acid (12-HETE) were generated in 
increased amounts in psoriatic patients. Platelet aggregation in re-
sponse to thrombi n (1.0 U/ml and 0.2 U/ml), measured as t he increase 
in impedance ac ross two electrodes as platelets accumulated on them, 
was found to be increased in psoriatic platelets, and 12-HETE (10- 7-
10- ''M), the major a rachidonic acid metabol ite of psoriatic platelets, 
stimulated ' H-Tdr incorporation into DNA of human keratinocyte 
cultures. These results suggest that stimulated psoriatic platelets may 
participate in t he inflammatory and proliferative abnormal ities of 
psorias is. 
8_ Are Epidermal Growth Factor (EGF) Receptors Altered in 
Psoriasis? L. B. NANNEY, C. M. STOSCHECK, J . B. LYNCH , AND L. 
E. KING, JR., Depts. of P lastic Su rgery, Anatomy, and Dermatology, 
Vanderbilt University and Veterans Administration Medical Cen-
ters, Nashville, TN. 
EGF receptors as measured by autoradiography using '251-EGF and 
anti-EGF receptor antibodies (Ab) were detected primarily in basal cell 
laye rs of normal human epidermis (Nanney, et a l, J. Invest. Dermatol. 
1984). We have now studied EGF receptor distribution in psoriasis 
vulgaris as an example of a benign hyperprolife rative disease with 
aberrant different iation. Samples were incubated in solutions contain-
ing '"'1-EGF with or without excess unlabeled EGF. For immunoperox-
idase staining, cryostat sections (4 11m) were incubated in pre-immune 
sera or rabbit anti-EGF receptor Ab (4h, 4"), washed, incubated with 
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goat a nti- rabbit JgG-peroxidase, washed, incubated with 1 mg/ml 3,3-
diaminobenzidine and 0.5 % H,O,, rinsed mounted and examined. '''I-
EGF binding to normal a nd psoriatic tissue was prevented or reversed 
by adding excess unlabeled EGF. Similarily, anti-EGF Ab binding was 
bound to be specific with minimal endogenous peroxidase after gluter-
a ldehyde treatment and background to labeling ratio of at least 1:10. 
W ith both 1251-EGF and anti-EGF Ab methods EGF receptors were 
primarily on basal keratinocytes in t hick and thin skin , pilosebaceous 
gla nds, eccrine sweat glands a nd uninvolved psoriatic epidermis. EGF 
receptors disappeared as keratinocytes different iated from immature 
basal cells to fu lly differentiated, nonviable corneocytes in stratum 
coneum. In contrast both met hods detected EGF receptors in all 
epidermal cell laye rs of psoriatic epidermis. This retent ion of EGF 
receptors was most noticeable in parakeratotic foci. Persistance of EGF 
receptors in keratinocytes above basal cell layers in active psoriatic 
lesions may be related to altered proliferation and differentiation 
occurring in psoriasis. 
9. Prospective Evaluation of Hypercorticism During Treat-
ment of Psoriasis with Topical Steroids. JEROME M. GARDEN 
AND RUTH K. FREINI<EL, Dept. of Dermatology, Northwestern Uni-
vers ity, Chicago, IL. 
Despite the recogni tion t hat systemic pharmacological doses of glu-
cocorticoids may a ffect psorias is adversely, topical steroids are deemed 
fa irly innocuous in t his regard. This may be due to the rarity of overt 
hypercorticism from topical steroids. Since suppression of plasma 
cortisol levels does not distinguish between physiologic replacement or 
pharmacologic excess of exogenous steroids, we examined metabolic 
and hematologic parameters to assess excess systemic absorption of 
topical steroids. Five non diabetic psoriatics with moderate (~40% ) or 
severe (>40%) involvement were maintained on isocaloric diets in t he 
clinical resea rch cente r during 3 days on emoll ients only and 5-7 days 
o n 0.25% desoximetasone cream (DMC) self applied bid. Fasting and 
post prandial plasma glucose and insulin (IRI) as well as fasting 
polymorphonuclear leukocyte (PMN) counts served as indices of hy-
percorticism. 
Adrenal suppression was documented in 5/5 pt 24h afte r DMC (AM 
serum cortisol < 2 11g/ dl) . ! carbohydrate and tolera nce and j PMN 
indicated hypercort icism as early as 24h afte r DMC, persisting through-
ou t t reatment despite> 50% improvement of psorias is in 5/5 pt. PMN 
j to 163% of control and fasting IRI j progressively to a maximum of 
316% of controls in 5/5 while only 3/5 had fasting hyperglycemia (>110 
mg/dl). Net increment in glucose above basal level during oral glucose 
tolerance test was 41 % greater on DMC while IRI was 92% greater. 
Thus ! glucose to lerance was attended by insulin res istance. 
The evidence indicates t hat treatment of psoriasis with potent 
topical steroids may cause acute hypercorticism. In so far as systemic 
administration of steroids is relatively contraindicated in psoriasis, the 
dangers may not be eliminated when potent topical steroids are used. 
10. Increased DNA Synthesis In Vitro of Keratinocytes from 
U ninvolved Psoriatic Skin Is Further Stimulated by Psoriatic 
Serum. L. DESJARLAIS, K. KHAGBALLE, AND C. MAHCELO, Dept. of 
Dermatology, University of Michigan Medical School, Ann Arbor, 
MI. 
W e have studied the in vit ro synthesis of DNA in keratinocytes 
isolated from uninvolved psoriatic skin and normal individuals. Pts 
had stable plaque type psoriasis with an extent of less tha n 10% of the 
total body surface. Keratome biopsies were taken from the buttocks at 
least 30 em from involved psoriatic skin. After separation of the 
ep idermis from the dermis wit h 0.25 % t rypsin in PBS (30-40 min at 
37.C), in keratinocytes were suspended in MEM with 10% fetal bovine 
serum and plated on collagen (Vitrogen) -coated plastic dishes. T he 
plating medium was removed after 24 hours, and the cells were then 
fed at 3 day intervals with McCoy's 5A medium with 10% human AB 
serum and 4 x 10-• M L-serine. Experiments were carried out on 
confluent, 1-3 weeks old cultures. Incorporation of 3H-thymidine into 
DNA were determined in termina lly labe led cultures (6 hours) and 
a u toradiographically by measuring the labeling index (LI) (16 hours). 
Keratinocyte cultures from uninvolved psoriatic skin showed a ·greater 
3H-Tdr incorporation and a greater LI than normal keratinocytes 
(ranging from 30% to 191 % above normals). Incorporation of "C-
orotic, a de novo precursor of DNA synthesis, was minimal in both 
normal and psoriat ic keratinocyte cultures. Incubation with psoriatic 
serum stimulated kerat.inocyte DNA synthesis in both normal and 
psoriatic cultures. This stimulatory activity was dose-dependent and 
heat-stable, but decreased in dialyzed psoriatic serum. These results 
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show that increased proliferation of psoriatic keratinocytes is depend-
ent on both epidermal and systemic factors. 
11. Monohydroxy Fatty Acids in Skin May Modulate 5 -Lipox-
ygenase Activity. N. FINCHAM AND R. CAMP, Institute of Der-
matology, London, England. 
The les ions of psorias is conta in large amounts of 13-hydroxyocta-
decadienoic ac id (13-HODD ) and 12-hydroxyeicosatetraenoic ac id (12-
HETE) as well as leukot riene B, (LTB,)-l ike mate rial. The latter 
material has been implicated with 12-HETE in the pathogenesis of the 
neutrophil in fi lt rate of psoriasis. In view of reports that 15-HETE is a 
5- lipoxygenase inhibito r a nd that 13-HODD has the same w configu-
ration as 15-HETE, we have compared t he ab ili ty of these two com-
pounds, as well as 12-HETE, to inhibit LTB,-like activity produced by 
ionophore A23187 stimulated leukocytes. 
Mixed human leukocytes (107 cells per ml) were incubated with 
ionophore (0- 10 11Ml for different time periods (1- 10 min) and lipid 
ext racts were assayed fo r chemokinetic activity by an agarose micro-
droplet method. Optimal ionophore concentration was shown to be 2 
,uM and incubation t ime 4 min. Varying concentrations of monohy-
droxy fatty acids (1-100 J.LM) were t hen pre- incubated for 4 min with 
leukocyte suspensions before addition of 2 ,uM ionophore. Reactions 
were stopped by acidification and selective solvent partition was per-
formed to remove monohydroxy fatty ac ids, which, in higher concen-
t rations, affected the subsequent chemokinesis assay. 
All three hydroxy fatty acids inhibited release of L TB-like material 
in a dose-dependent manner. Percentage inhibi tion by each compound 
was as follows: 13-HODD 50-80%, n = 7; 12-HETE 55-85%, n = 3; 
15-HETE 95- 100%, n = 3. Mean I.D.50 values for 13-HODD, 12-HETE 
and 15-HETE were 13 ,uM, 18 11M and 3 ,uM respectively. These results 
indicate t hat 15-HETE is t he most effective inhibi tor of t he t hree 
compounds studied, and suggest t hat 13-HODD and 12-HETE, which 
are present in la rge amounts in the lesions of psoriasis, may modulate 
5- lipoxygenase activity in sk in . 
12. Evidence for Genetic Control of Sebum Fatty Acid Com-
position: A Study with Twins. DONALD T . DOWN IN G, MICHAELA 
W. Mc DONNELL, AND MAHY ELLEN STEWART. Marshall Research 
Laboratories, Dept. of Dermatology, University of Iowa College of 
Medicine, Iowa City, IA. 
Human sebum contains a complex mixture of fatty acids, including 
many methyl -branched types which are uniquely sebaceous. In recent 
work, we have found that individuals differ considerably in t he propor-
t ions of various types of branched chain fatty acids in t heir sebum. We 
are now studying twins to determine whether this variation has a 
genetic basis. Sebum was collected from the scalps of the subjects by 
pouring ethanol through t heir hair and collecting t he extract. Wax 
esters, which are a purely sebaceous lipid, were isolated by thin layer 
chromatography on silica gel a nd column chromatography on Mg(OH) 2 • 
Fatty ac id methyl esters were prepared fro m the wax esters, were 
separated into fractions differing in number of double bonds by chro-
matography on thin layers contai ning AgNO,, and then a nalyzed by 
gas chromatography on a 50m fused quartz capillary column, wall -
coated wi th OV 101. Five sets of identical twins, ages 8-35, and two 
sets of same sex fraternal twins, ages 8 and 22, were studied. The 
ident ical twins were found to resemble each other very closely in their 
wax ester fatty acid composition. One set of frate rnal twins showed 
striking differences. Most notably, the iso-branched fatty acids with 
14, 16, or 18 carbon atoms were 7 t imes higher in one twin than in the 
other. The other set of fraternal twins had relatively small differences 
between them, but were more diss imilar t han the identical twins. T he 
results suggest that genetic cont rol is exerted over sebum fatty acid 
composition. This may be accomplished by a genetic influence on the 
relative amounts of t he various branched chain precursors available in 
the sebaceous glands fo r t he synthesis of branched chain fatty acids. 
13. Effect of Sebum Secretion Rates on Sebum Fatty Acid 
Composition in Young Children. MAHY ELLEN STEWART AND 
DONALD T . DOWNING, Marshall Research Laboratories, Dept. of 
Dermatology, University of Iowa College of Medicine, Iowa City, lA. 
The fatty acid composition of human sebum differs considerably 
between individuals. Much of this variation appears to have a genetic 
basis, but there is evidence t hat fatty acid composition may change 
with changes in rates of sebum production. In the present study, we 
investigated a group of children 6- 8 years old, an age when sebum 
production begins to increase from t he very low levels of prepuberty. 
Rates of sebum product ion were measured on the forehead of each 
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child and scalp lipid was obtained by pouring ethanol through t he hair 
and collecting the extract. Wax esters, which are a purely sebaceous 
lipid class , were isolated and t heir fatty acid composit ion analyzed. As 
in adult wax esters, both terminally methyl-branched (iso and ante iso) 
and in terna lly methyl-branched fatty acids were found. !so-branched 
acids with even numbers of carbons varied most in percentage among 
the young subjects. In fact, two populations, a low iso-even and a high 
iso-even, were clearly distinguishable. Wit hin each population an effect 
of sebum production rate could be observed, viz., children with low 
rates of sebum production tended to have higher proportions of iso-
even fatty ac ids than did children with higher rates of sebum produc-
t ion. lso-odd and ante iso fatty acids were also present in higher pro-
port ions in children with the lowest rates of sebum production. In 
contrast, inte rnally branched fatty acids occurred in t he lowest propor-
t ions in the children wit h t he lowest rates of sebum production. The 
resul ts suggest t hat the supply of precursors for terminally branched 
fatty acids available to each sebaceous cell is limited, but t hat t he 
precursor for inte rnally bran ched fatty ac ids can be synthesized by t he 
cell as needed. 
14. Surfactant Induced Primary Irritancy-An In Vitro 
Model. V. DE LEO*, B. KON G+, S. DESALVA\ AND L. HARBER*, 
*Dept. of Dermatology, Columbia University, New York, NY, and 
+Colgate Palmolive Co., Piscataway, NJ . 
P rimary irritancy in human and animal skin is characterized by an 
inflammatory reaction mediated in part, by membrane derived arachi-
donate metabolites. One of t he mechanisms of this reaction was inves-
t igated in cultured mammalian cells using t hree surfactants: linear 
alkyl benzene sulfonate (LAS) , alkyl ethoxylate sulfate (AEOS) , & 
TWEEN 20. T hese compounds listed in order of in vivo irritancy are 
LAS > AEOS > T WEEN 20. Each of these compounds was studied in 
C3H-10T1h cells and human keratinocytes which had been prelabelled 
wit h "H -arachidonic acid (AA) or "H-choline (Ch) . After labelling, 
media were removed; cells were washed; and media with or without 
surfactant were added. Cells were then incubated for 2 hours at 37', 
media removed, centrifuged, and an aliquot assayed by liquid scintil-
lat ion fo r release of label. In C3H-10T1h cells LAS & AEOS stimulated 
2 to 10 times the release of both 3H-AA and 3H-Ch in 5-501LM concen-
tration as compared to cont rols. In cont rast concentrations of 50-
lOOILM of T WEEN were required for release. Using keratinocytes the 
same rank order of surfactant concent ration necessary for release of 
"H-AA was found, i.e. LAS> AEOS > TWEEN 20. Thin layer and 
high pressure liquid chromatographic examination of media extracts 
revealed increased production of both lipoxygenase and cyclooxygenase 
AA metaboli tes in surfactant t reated cell cul tures. These results con-
fi rm the induction of release by primary irritants of both fatty acid and 
polar head groups from membrane phospholipids. Subsequent metab-
olism of these fatty acids are an integral part of the primary irritant 
response. Data presented wit h t hree known irritants in this in vit ro 
model show a direct correla tion with previous in vivo studies. 
15. Multiple Mechanisms of Chemically Induced Skin Irrita-
t ion. E. P ATRICK*, H . I. MAIBACH+, AND A. BURKHALTER*, Depts. 
of *Pharmacology and +Dermatology, University of California, San 
Francisco, CA. 
We have determined t he dose response, t ime course, histologic 
changes, changes in blood flow and in permeability of skin irritation 
responses to methyl salicyclate, ethyl phenylpropiolate (EPP ), and 
croton oil in the mouse. Responses to each chemical following appli -
cation to one ear of outbred mice were measured as change in ear 
t hickness. Reactions peaked in intensity afte r t reat ment as follows: 
croton oil 6 hours, methyl salicylate 20 minutes, EPP 1 and 8 hours 
(biphasic response). Time of maximum response was independent of 
concent ration and vehicle. Histologic examination showed t hat at t heir 
peaks the response to methyl salicylate and t he early EPP response 
were primarily vascular. The late EPP response and the croton oil 
response were predominant ly cellula r (neut rophils and macrophages). 
Vascular permeability was evaluated using t rypan blue and I125albumin. 
Ear vessels became permeable to t rypan blue-albumin wi thin 2 minutes 
of application of methyl salicylate; within 15 minutes, leakage was no 
longer apparent.. Only vessels at the margin of t he ear appeared to leak. 
Within 10 minutes of EPP application a similar response was observed; 
four hours afte r application, a second increase in permeability was 
observed. Ea rs t reated wit h croton oil became leaky 2112 hours after 
treatment. T he second response to EPP and the response to croton oil 
involved vessels t hroughout t he ear. Change in surface temperature, 
measured wi th an infra-red temperature sensor, was used to estimate 
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change in blood flow. Al though permeability was associated wit h in -
creased surface temperature in some cases, patterns of leakage were 
not predictable by change in temperature. These results suggest t hat 
chemicals produce skin irritation by more t han one mechanism. 
16. F ibronectin Fragments Containing the Cell Binding Do-
main Are Chemotactic for Human Monocytes. L. THOMASON, 
D. A. NORIU S, E . RUOSLAHTI , S. E . HOWELL, J . FOLKVORD, AND R. 
A. F. CLARK, Dept. of Dermatology, University of Colorado School 
of Medicine, Denver, CO, LaJ olla Cancer Research Foundation, 
LaJ olla, CA, and Dept . of Medicine, National J ewish Hospital , 
Denver, CO. 
Fibronectin (Fn) fragments are chemotactic for human peripheral 
blood monocytes in vitro and may be an important means of mobilizing 
these immunomodulatory cells during inflammation and during t issue 
repair. We now describe partial localization of t he chemotactic domain 
of Fn in relation to other functional domains, and also t he generat ion 
of chemotactic fragments of Fn by cont rolled enzymatic digestion. 
Chemotactic Fn fragments generated during isolat ion procedures not 
using protease inhibitors bind to heparin- but not gelatin-affinity 
columns. In addit ion, a purified 120 kd fragment containing the cell-
binding domain but not t he heparin - or gelatin-binding domains had 
major chemotactic activity. 
Thermolysin digestion of Fn produced a 140 kd fragment containing 
t he heparin- and cell-binding domains t hat gave a bimodal chemotact ic 
dose response wit h maximal act ivity at high concent rat ions. A 40 kd 
fragment from t hermolysin digestion contained the collagen-binding 
site and was not chemotactic. Thrombin digestion of intact non-
chemotactic Fn produced chemotactic fragments, while plasmin and 
neut rophil granule digestions did not. 
Thus, Fn fragments containing the cell binding site, whether gener-
ated during purification procedures or by cont rolled enzyme digestion, 
are chemotactic for human monocytes. One chemotactic fragment also 
conta ins t he heparin binding domain while the other does not , thus 
emphasizing the importance of t he cell binding domain for chemotactic 
activity. T he generation of chemotactic Fn fragments by the biologi-
cally relevant protease thrombin fu rther emphasizes the potent ial 
importance of t hese fragments in inducing monocyte accumulat ion 
during inflammation. 
17. Anticellular Actions of Interferon In Vitro Parallel Those 
In Vivo Against the Murine Epidermal JB-8 Cell Line. MIR-
IAM M. BRYSK, STEPHEN K. TYRIN G, JOANNE MILLER, SAMU EL 
BARON , AND W. ROBERT FLEISCHMANN , JR., University of Texas 
Medical Branch, Galveston, TX. 
We compared t he ant icellula r effects of interferons against the 
murine epidermal tumor JB-8 cell line in vitro and in vivo. The viability 
of JB-8 ta rget cells was measured in micro-assay Histoplates. The cells 
were incubated for va rious t ime periods with interferon >. (IFN >.) and/ 
or in te rferon a/(J (IFN a/(J) in t he presence and absence of mouse 
spleen cells. JB-8 tumor cells were also injected subcutaneously into 
Balb/c mice. Afte r 1 day, the same sites were injected daily for 7 days 
wi th IFN 01 and/or IFN a/(J wit h and wit hout spleen cells. The sites 
were examined weekly for tumor development. In vivo results closely 
paralleled t hose observed in vitro. When the interferons were used 
a lone t here was a 20-30% decrease in cell growt h or tumor development . 
When spleen cells were added to either interferon alone, t he reductions 
were in t he range of 40- 60%. When IFN >.was used together wit h IFN 
"/(J , a synergistic ant icellular effect resulted in a 90% reduction in vitro 
and in vivo. When spleen cells were added to t he combined inte rferons, 
t he ant icellular effect was furt her enhanced yielding a 99% inhibition 
of tumor cell growth in vitro and in vivo. This study demonstrates that 
in at least one epidermal t umor cell line, the in vitro anticellular action 
of IFN (s) both with and wit hout effector cells is predictive of the action 
of IFN (s) in vivo. These findings point to the possible usefulness of in 
vitro testing of cells from tumor biopsies to determine which neoplasms 
could be most successfully t reated wit h IFN (s). 
18. Inter actions of Seve ral Occupa tional Depigmenters with 
DOPA-Melanin. J. M. MENTER AND ISAAC WILLIS, Div. of Der-
matology, Dept. of Medicine, Morehouse School of Medicine, At-
lanta, GA. 
Occupational depigmentation from phenolic and catecholic skin 
depigmenters (DP) involves a direct attack on melanocytes, which may 
stem from physical (binding) and chemical (redox) interaction with 
pigment melanin. In t his work, we present preliminary binding and 
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redox data for the interaction of selected phenolic and catecholic DP's 
of widely varyi ng potencies with synthetic DOPA-melanin. The reduc-
tion of the electron acceptor potassium ferricyanide (FC; 640 JJM) was 
monitored spectrophotometrically in the presence of various DP with 
or without 100 11g melanin. Depigmenters were: t-butyl-catechol (tBC), 
catechol(CAT), hydroquinone (HQ), t-butylphenol(tBP), epinephrine 
(EP), monomethylether of hydroquinone (MMEH), 3,4-dihydroxy-
phenylacetic acid (DHPA), and butylated hydroxytolune (BHT), for 
both ternary (plus melanin) and binary (minus melanin) -DP-FC 
systems. Kinetic and binding data indicated that tBC, CAT, HQ, 
MMEH and DHPA (>400 JJM) a ll bind to melanin, which acts like a 
"catalyst" in coupling FC reduction with DP oxidation, with binding 
constant, K1J. and a rate parameter, k', for electron transfer. For the 
catechols, values of k'Ku, proportional to initial velocity of electron 
transfer at low DP decrease in the order tBC >CAT> HQ > DHPA, 
correlating roughly with relative depigmenting power. EP and DHPA 
(<400 I'M) do not proceed via t he "catalysis" mechanism. Phenols are 
oxidized significantly slower than catechols, owing to different reaction 
pathways. For phenols MMEH > tBP "" BHT "" 0. These results 
indicate that depigmenting power may be related to the binding and 
redox interaction ions between DP and melanin. Companion animal 
studies, in progress, will provide a further test of this hypothesis. Work 
supported by NIOSH Grant# 1 R01-04-01556. 
19. Localization of Phosphate and Glucosamine on Keratins of 
ME 180 Cells. A. VIDRICH, M. GILMARTIN, K. RYAN , AND I. M. 
FREEDBERG, Dept. of Dermatology, New York Universi.ty Medical 
Center, New York, NY. 
ME 180 cells derived from human cervical carcinoma contain keratin 
type intermediate filaments. We have designated the two major keratins 
expressed as MEKl (58K) and MEK2 (53K). Our previous studies 
have shown t hat MEKl and MEK2 have distinct immunologic deter-
minants and isoelectric properties. MEKl belongs to the basic keratin 
class while MEK2 is of the acidic group. Both keratins are phospho-
proteins: phosphorylation of MEK2 is under cAMP control whereas 
that of MEKl is independent of cAMP. 
In order to define the comparative structures of these major keratins 
we have obtained TPCK-tryptic digests and analyzed them by two 
dimensional peptide mapping. The extent of sequence homology be-
tween MEKl and MEK2 was determined by examining 35S methio-
nine-labelled digests. Although there are peptides shared by these two 
keratins, the majority of peptides are distinct. These data are direct 
biochemical evidence supporting our earlier conclusion t hat MEK1 and 
MEK2 represent two distinct classes of keratins. In both keratins the 
32P is localized to peptides containing litt le or no methionine. Two of 
the phosphopeptides seem common to both proteins, but the number 
of phosphorylated peptides is greater in the basic keratin (MEK1). 
MEk2 contains covalently bound glucosamine. One dimensional 
peptide mapping after S. aureus VB protease digestion had localized 
the sugar residue to the same peptide fragment that contained 32P. 
Two dimensional peptide mapping of MEK2 tryptic digests indicates 
that some glycosylation sites may be in close proximity to sites of 
phosphorylation. The functional significance of these modifications 
and the structure of the sites are currently under study. 
20. Degradation of Basement Membrane Matrix Proteins by 
Murine Keratinocytes. W. MORRIS AND R. ISSEROFF, Dept. of 
Dermatology, University of California School of Medicine, Davis, 
CA. 
Basement membrane (BM) dissolution accompanying epithelial tu-
mor invasion is thought to result, in part, from localized proteolysis. 
The source of BM degradative enzymes in the skin is not clear. Here, 
we demonstrate that epidermal keratinocytes can elaborate proteases 
capable of degrading BM matrix. 3H-proline labelled BM's, synthesized 
by cultured corneal endothelial cells, were used as substrate. Primary 
mouse keratinocytes or concentrated keratinocyte culture medium, was 
incubated with the radiolabelled BM's, and release of radiolabel was 
monitored. The amount of BM glycoprotein or collagen degraded was 
determined by sequential digestion of the BM with trypsin and colla-
genase. Degradation of both the glycoprotein and collagenous compo-
nents of the BM was observed in incubations with either t he cells or 
culture medium. The rate of glycoprotein, but not collagen, degradation 
was increased when t he cells were incubated in the presence of plas-
minogen (PLMG). Investigation of t he collagenolytic activity present 
in the culture medium revealed inhibition by the metalloprotease 
inhibitor EDTA as well as the serine protease inhibitor soybean trypsin 
inhibitor. These results demonstrate that keratinocytes elaborate serine 
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and metalloproteases capable of degrading both the collagenous and 
glycoprotein components of the BM. Thus, keratinocyte derived pro-
teases can degrade t he BM matrix, and may facilitate epithelial tumor 
mvaswn. 
21. Immunochemical Studies of Nail Fibrous Proteins. How-
ARD P . BADEN AND JOSEPH KUBILUS, Dept. of Dermatology, Mas-
sachusetts General Hospital and Harvard Medical School Boston 
MA. ' ' 
Hoof and nail consist of different anatomical structures such as 
plate, matrix, and bed, and in this study we examined the characteris-
t ics of their fibrous proteins. The fibrous proteins were extracted from 
bovine hoof and human nail tissue with either 0.1 M citrate buffer, pH 
2.5, or 0.1 M Tris, pH 9.5, with 6 M urea and 0.1 M mercaptoethanol. 
Indirect immunofluorescence studies were done with antibodies pre-
pared in rabbits to human hair fibrous protein (AbH), which also cross-
reacts with nail plate fibrous protein, and bovine epidermal prekeratin 
(AbPK). 
The AbPK reacted with bovine perihoof epidermis, hoof matrix 
tissue (the living layer from which hoof plate grows) and hoof bed 
epidermis. The AbH did not react to perihoof epidermis but did react 
with matrix tissue (except for the lower two cell layers) and the top 
half of the hoof bed epidermis. The reaction observed with these 
antibodies to human nail were very similar. The AbPK reacted with 
external root sheath of hair but not viable cortex and the reverse was 
true for the AbH. Immunoblot analysis of matrix fibrous proteins 
showed t hat most bands reacted to both AbPK and AbH. Polyacryl -
amide gel electrophoretic patterns of bovine hoof bed epidermal pro-
teins using both urea and SDS buffer systems showed bands corre-
sponding to both hoof plate and epidermal fibrous polypeptides. 
These results indicate that both hoof plate and epidermal fibrous 
polypeptides are made in the hoof. The reaction of AbPK with matrix 
tissue likely results from a cross-reactivity to hoof plate fibrous poly-
peptides, while its failure to react with viable cortex suggests hair and 
hoof plate fibrous polypeptides may not be identical. 
22. Con A Binding Glycoproteins in Epidermal Diseases. ADE-
LAIDE A. HEBERT, SHU-JEN CHEN, JOANNE MILLER, AND MIRIAM 
M. BRYSK, University of Texas Medical Branch, Galveston, TX. 
Mannose-containing glycoproteins from lesional epidermis of several 
diseases of aberrant epidermal differentiation were analyzed by over-
laying 125I-Con A onto glycoproteins separated by SDS-PAGE. Gel 
autorr.diograms showed that biopsy samples from patients with the 
same disease were very similar. The radioactivity profiles were different 
for each disease and were distinguishable from each other and from 
normal epidermis and callus. The pattern recognition can be simply 
expressed in terms of the three most radioactive glycoproteins: at 40K, 
50K and 75K. For normal epidermis, the 40K peak is the most intense, 
the 75K is next and the other features are substantially weaker. For 
normal plantar callus, only the 40K band is appreciable. Keratoderma 
resembles normal callus with the exception of the addition of a 50K 
band. Pachyonychia congenita has a dominant band at 40K a band at. 
7.'iK and one at 50K. The most striking feature of the Co~ A profile 
for psoriasis is the near-disappearance of the 40K band, with peaks of 
SOK an? 50K in evidence. In epidermolytic hyperkeratosis , the Con A 
profile ts dominated by an extremely intense peak at 50K. Basal cell 
carcinoma lacks the 40K band, but has bands at 50K, SOK and several 
other bands at higher molecular weights. 
In summary, the 50K glycoprotein appears to be a marker of aberrant 
differentiation, whereas the 40K glycoprotein is reduced or absent in 
those diseases in which the granula r layer is reduced or absent. The 
use of _SDS-PAGE in conjunction with 1251-Con A thus provides the 
resolutiOn and sensitivity to identify a distinct glycoprotein pattern for 
each disease from small shave biopsies of lesional tissue. This technique 
might prove to be a practical diagnostic tool. 
23. The Assay of Arachidonic Acid Metabolites in Normal and 
Psoriatic Skin Using a Skin Chamber Technique. R. M. BARR, 
E. WONG, S. D. BRAIN , M. W. GREAVES, L. A. OLINS, AND A. I. 
MALLET, Wellcome Laboratories for Skin Pharmacology, Institute 
of Dermatology, London, England. 
Collection of exudate from suction bullae is a commonly used method 
for sampling skin for mediator analysis. It is satisfactory for skin of 
normal structure but is unreliable on lesional psoriatic skin. We used 
skin abrasion and exudate collection in chambers for the analysis of 
arachidonic acid metabolites in psoriatic skin. 
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Voluntee rs gave informed consent. Skin sites, 1- 2 em<, were scraped 
with a scalpel to remove scale and superficial epidermis, to expose a 
glistening layer with minimal punctate bleeding. Ac~ylic chamber~, 19 
mm diameter, were glued with cyanoacrylate adhesive over the Sites. 
Each chamber was filled with 1 ml buffered saline which was removed 
30 min late r, and analysed for arachidonic acid, 12-HETE and PGEz 
by gas chromatography-mass spectrometry. L TB,-like chemokinetic 
activity was measured by the agarose microdroplet neutrophi l chemo-
kinesis assay. 
T he coefficient of va riation in sample collection and analys is was 
less than 55% (n = 5) for most volunteers. Arachidonic acid and 12-
HETE, but not PGE2, were s ignificanlly higher in exudate from lesional 
psoriatic skin (494 ± 88, 45.9 ± 4.2 and 9.6 ± 1.8 ng/ml respectively, 
mean ± sem, n = 5) compared to uninvolved (154 ± 38, 18.5 ± 5.1 and 
7.7 ± 1.9 ng/ml) or skin of normal voluntee rs (119 ± 37 , 14.5 ± 6.7 and 
4.5 ± 1.6 ng/ml, n = 7) which were similar. During etretinate t herapy 
of psoriasis t here was a reduct ion in arachidonic acid and 12- HETE, 
but not LTB,, in lesional skin. An increase in 12-HETE and PGEz was 
found in exudate from UY-B inflamed skin . T he technique can be used 
on normal, inflamed and psoriatic skin and is sui table for multiple 
sampling of a patient's skin during treatme nt. 
24. An Evaluation of the Safety and Efficacy of Topical Anti-
microbial Therapy for Primary Skin Infections. L. D. EELLS, 
P. M. MERTZ, Y. PIOVAN ETTI , AND G. M. PEKOE, Dept. of Derma· 
tology, University of Pittsburgh, Pittsburgh, PA, and Beecham Lab-
oratories, Bristol, TN. 
Although topical ant imicrobial therapy has gained wide acceptance 
by rout ine clinical usage, the effectiveness of top ical therapy against 
primay skin infections is not we ll documented. To evaluate the effec-
tiveness of a new antimicrobial, Pseudonomic acid, in polyethylene 
glycol base (PAC), patients with p rimary skin infections were enrolled 
in a double blind tr ial of top ical t reatment. Thirty-e ight patients 
completed the treatment. Patients were evaluated on day 0, clay 4 ± 1, 
and day 8 ± 1. Eighteen were t reated with PAC and 20 with vehicle. 
The lesions were cul tured upon enrollment and termination of therapy. 
All fin al cultures were taken using swabs dipped in FDA neutrali zi ng 
broth + 10% fetal calf serum to minimize antimicrobial "carry over" to 
the culture plate. Lesions were graded upon enrollment and term ination 
of therapy. Of t he 18 patients treated with the PAC, 83% were cured 
clin ically and 17% improved. None fa iled to improve. Of t he 20 patients 
t reated with vehicle, 45 % were cured, 40% improved, and 15% fai led. 
Staphylococcus aureus was isolated from 94 % of patients in both the 
PAC and vehicle groups before therapy. S. aureus was eliminated in 
88% of PAC t reated patients and 4 7% of the veh icle t reated patients 
(p < 0.001) . Group A Beta Hemolytic Streptococcus was isolated from 
22% PAC and 15% of the vehicle group before therapy. Streptococcus 
was eli mi nated in 100% of the PAC treated and 0% of the vehicle 
t rea ted patients . To the best of our knowledge, this is t he first top ical 
antibacte ria l t reatment for primary skin infections proven superior to 
its vehicle. 
25 . Pathoge nic JK Bacteria Are Similar to Cutaneous L ipo-
philic Diphtheroids. K. J. MCG INLEY, J. N. LABOWS, J. ZECKMAN, 
G. F. WEBSTER, AND J . . ]. LEYDEN , Dept. of Dermatology and Monell 
Center, Un iversity of Pennsyvlania, P hiladelphia, PA. 
Recently a group of ant ibiotic-resistant diphtheroids, termed "JK", 
have been reported to produce lethal infections in neutropenic patients. 
It is possible that .JK are normal cutaneous residents which have 
acqui red drug- resistance. In a study of the skin flora of neutropenic 
patients we isolated JK bacteria from the nares, ax illa and groin , the 
norma l habitat of cutaneous lipophilic djphtheroids (LD). We invest i-
ga ted the antibiotic susceptibility, biochemical reactions and cellular 
lipid components of 10 JK strains and 20 LD strains isolated from t he 
skin of healthy adults. Cellular fatty acids (FA) and mycolic ac ids (MA) 
were analyzed via gas chromatography. Conventional biochemical tests 
other than lipid requirement were not discriminato ry. Both JK and LD 
were found to have a strict growth requirement for lipid (Tween 80). 
Cellular FA were predominant ly Cl 6:0 and C18:1, and MA were cory-
nemycolic acid with major chain lengths >Cao for both JK and LD. 
T he JK strains were found to be resistant to commonly-used ant ibiot-
ics, whi le LD were uniformly sensitive. Our data indicate that LD and 
J K are both of the Coryn.ebactrium genus, that they res ide in the same 
skin habitat, and are similar in lipid composit ion. We consider it likely 
that JK are res ident LD which have acquired antibiotic res istance. 
26. Primary Amines Inhibit Lymphocyte Proliferation Caused 
by Bacterial Proliferative Factors. KIRK D. WUEPPER AND 
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MARIAN LEIFER, Dept. of Dermatology, The Oregon Health Sciences 
University, Portland, OR. 
Nonspecific bacterial mitogens responsible for scarlet fever (erythro-
genic toxin; SPF) or tox ic shock syndrome (TSS-1) cause blast tran s-
formation in vivo and proliferation of T lymphocytes in vit ro. We 
investigated several mechanisms whereby extracellular signals by these 
highly purified bacterial exoproteins could be t ranslated into a proli f-
erative response. The time-course of cell stimulation was investigated 
with polyclonal neutralizing antibodies raised in rabbits. It totally 
inhibited proliferation if added at t he onset or early (4 hr) in cultu re. 
A dose-related inhibi t ion occurred until 12- 14 hr after which stimula-
tion by the mitogen was maximal. 
Receptor mediated endocytosis, a mechanism by which polypeptide 
hormones, diphtheria or pseudomonas toxins are internalized, is inhib-
ited by dansyl cadaverine, its congeners, and other primary amines 
which are capable of inhibi t ing, for example, transglutaminases. These 
am ines are not cytotoxic. 
SPF and TSS-1 were inhibited strikingly in their ab ility to cause 
t ritiated thymidine incorporation into mononuclear leukocytes by t he 
polyamines spermine and spermidine, dansyl cadaverine or hydrala-
zine. Dansyl lysine or dansyl glyc ine were without effec t. The more 
effective agents were strikingly inh ibi tory at 10 microM or less. Short 
te rm (4 hr) incubations, which enhance TGase activity, stimulate 
adenylate cyclase or alter cellular phosphodiesterase levels, a re insuf-
ficient to inhibit proliferation by T lymphocytes. 
SPF and TSS-1 affect proliferation ofT lymphocytes by an amine-
sensit ive receptosome pathway which may involve cellular TGase. 
2 7. Ke ratinolytic Proteinase from Candida albicans and Its 
Inhibitor As a New Type of Antifungal Agent. R. T SU BOI, K. 
YOS HI URA , Y. KURITA, K. MATSU DA , M. NEG I, AND H. OGAWA, 
Dept. of Dermatology, J untendo University, School of Medicine, 
Tokyo, ,Japa n. 
Previously we purified a Keratinolytic Proteinase (KPase) from t he 
culture supernata nts of Candida albica.m , cul tivated in a biological 
medium containing human stratum corneum as t he role nitrogen 
source. This enzyme is not produced in the medium containing peptone 
because of its sufficient nutrition. The molecular weight of t he enzyme 
was estimated to be 42,000 and its optimum pH was 4.0. Antiserum, 
immunized by the pu rified KPase gave a single precipit in line in agar 
diffusion against the BSA induced proteolytic enzyme reported by 
Remold. T he act ivity of the enzyme was inhibited by pepstatin, chy-
mostatin a nd a 2-macroglobulin , but was not influenced by SBTI, NEM, 
EDTA, EPNP and DAN. Inhibi to ry profiles suggested this enzyme to 
be a carboxyl proteinase having cathepsin D like action. Suspecting 
that the enzyme may play an important ro le when C. albican.s invades 
t he epidermis, va rious concen t rations of pepstatin were added to the 
medium as an inhibi tor. Surpris ingly, pepstatin was able to strongly 
inhibit the growth of C. albica.n.s at a low concentration of 0.01 1-'g/m l. 
Having compared the action of pepstatin with clot rimazole, we would 
like to suggest that pepstatin could be used as a specific and new type 
of antifungal agent for C. albica.n.s. 
28. Proteolytic Activ ity of Trichophyton rubrum and Tricho-
phyton mentagrophytes. M. ASAH I, J . H. Mc KERROW, K. Fu-
KUYAMA , J. APODACA, AND W. L. EPSTEIN , Depts. of Dermatology 
and Pathology, University of California, San Francisco, CA. 
Dermatophytic fun gi of the genus Trichophyton. are common path-
ogens in superficial and occasionally deep fungal infections of skin. We 
have characte ri zed t he proteolytic activity secreted by two species, T. 
rubrum a nd T. m.en.tagrophytes , using azocoll and "H-elastin as sub-
strates . T he 2 strains of fungi were separate ly grown in Saboraud's 
broth for 48 hr. Cul ture media was collected and concentrated by 
ammonium sulfate precipitation. Both species showed azocollytic and 
elastase activ ity. Both degraded a radioactively labeled extracellular 
matrix synthesized in. vitro by smooth muscle cells. Glycoprotein and 
elastin in the matrix were degraded but collagen was not. The azocol-
lytic activi ty of both species eluted at an M, of approximately 43,000 
da ltons from a G-100 Sephadex column. Electrophoresis on an SDS 
polyacrylamide ge l co nta ining 0.1 % gelatin demonstrated several gela-
ti nolytic bands but the most intense activity was seen at an M, of 
approximately 40,000 claltons. The azocollytic activity exhibited a broad 
pH optimum of 7- 9. Both azocollytic and elastase activities had the 
inhibition profi le of a serine proteinase. They were inhibited by phenyl 
methyl sulfonyl fluoride (PMSF), alpha-1-proteinase inhibitor, soybean 
t rypsin inhibitor, EDTA and t rasylol. No inhibition was seen with N-
ethyl maleimide (NEM), 1,10 phenanthroline or elastatinol. Extracts 
prepared by homogenizing cornified cells of several healthy human 
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volunteers in 20 mM T ris-HCl buffered saline inhibi ted both proteinase 
act ivit ies. These proteinases may function as virulence factors during 
fun gal infection of skin and the epidermal .inhibi tor may represent a 
h ost de fense against dermatophyte infection. 
29. In Vivo Adherence of Candida Species to Murine Epider-
mis: Scanning Electron Microscopy. T. L. RAY AND C. D. PAYNE, 
D ept. of Dermatology, University of Iowa College of Medicine, Iowa 
C ity, IA. 
Ini t ia l events in cutaneous candidiasis involve active adherence of 
Candida. (C.) spores to epiderma l corneocytes, followed by colonization 
a nd invasion . These events were characterized by scanning electron 
mic roscopy (SEM) in a murine model of cutaneous candidiasis. 
1 x 107 viable C. blastospores in Sabouraud broth (S .B.) were applied 
unde r occlusion to the backs of newborn mice. S kin obtained at t imed 
inte rva ls was processed by standard methods and examined by SEM. 
Con t ro ls included heat- killed blastospores and 5 11 la tex beads. 
C. albican.s and C. stellatoidea adhered to epi t helium in greater 
numbers t ha n other C. species tested. Wit hin 30 minutes, blastospores 
acquired Jibrils and sheets of amorphous materia l, ("adhesin"), t hat 
bridged to the corneocyte surface. Cavita tions ("dimple- like depres-
s io n s" ) in the stratum corneum were noted about adherent blastospores 
by 4 hrs, facili tating embedding of spores in to the corneocyte surface. 
Colo niza tion was appa rent at 4 and 8 hrs, as budding of blastospores, 
clusters of organisms, and hypha! t ransformation . Mycelial elements 
pen etrated t he corneocyte surface at sites distant to attachment . La tex 
beads rarely adhered to corneocytes, did not acquire "adhesin", and did 
not cause cavitation. 
The presence of 2.5 mg/ml pepstatin, to inhibit C. ac id protease, 
de layed cavitation by 8 hrs, but did not a lter adherence or coat ing of 
blast ospores wi th ''adhesin". Colonization was not a ltered. 
Adherence and invas ion of epi thelium by pathogenic C. species 
includes t he interaction of spores wi th an epithelia l surface "adhesin" 
m aterial tha t binds spores to corneocytes. C. acid protease may partic-
ipate in the cavi tation of the corneocyte surface by C. species. 
30. Enhanced Epidermal Cell Detachment by Pemphigus An-
tibody in the Presence of Complement. S. KAWANA, W . D. 
GEOGHEG AN , AND R. E . JORDON , Dept. of Dermatology, The Uni-
v e r sity of T exas Healt h Science Center at Houston, Houston, TX. 
W e have previously demonstrated that pemphigus an t ibody will fix 
complement to organ and tissue cultured epidermal cells in vitro. In 
t he present study, we sought to determine t he role complement plays 
in t h e detachment of t issue cultured epidermal cells by pemphigus 
a n t ibody. Forty-eight hour cul t ivated epidermal monolayers from neo-
natal BALB/c mice were t reated wi th purified lgG fractions of pem-
phigus sera in t he presence or absence of complement. Cell detachment 
was dete rmined at 48 hours by both visua l and Coul ter counter analysis. 
Results were expressed as percent cell detachment over cont rol values 
obta ined wit h normal lgG. Three mg/ml of pemphigus lgG produced 
s ligh t cell detachment (12.30 ± 3.41) when compared to an identical 
dose of normallgG (1.43 ± 1.87). When ce lls were mainta ined in media 
wit h 1 mg/ ml pemphigus IgG plus complement (fresh normal human 
se rum ), the ce ll detachment rate (44.9 ± 1.27) was 6 t imes higher than 
t hat obtained wit h pemphi gus IgG alone (7.78 ± 1.77) (p < 0.001 ). Heat 
inactivation (56"C, 30 min ) of t he complement source reduced cell 
detachment (8.50 ± 1.91) to levels s imilar to t hose obta ined with 
pemphigus lgG alone. Cell detachment induced by pemphigus IgG plus 
complement was not s ignificant ly inhibited by adding proteinase inhib-
ito rs (soybean t rypsin inhibi to r and aprotinin) to t he cul ture media. 
These results suggest that complement potent iates pemphigus ant ibody 
mediated cell detachment . The mechanism by which complement me-
diates detachment is curren t ly being investigated. 
31. Analys is of Antibody-Dependent Mechanisms of Keratin-
ocyte Cytotoxicity. D. A. NORHIS, S. R. RYAN , AND R. M . KISSIN-
GER, Dept. of Dermatology, University of Colorado School of Medi -
cine, Denver, CO. 
I t is important to determine the relative sensitivity of human kera-
t inocytes to diffe rent immunologic mechanisms of lysis in order to 
under stand t he potent ia l contribu t ions of each mechanism to t he 
keratinocyte damage seen in certa in immunologic skin diseases. We 
have systematica lly examined the lysis of TNP-coated human, mouse, 
and ra bbit epidermal keratinocytes by combinations of specific ant i-
body, complement, and monocyte, lymphocyte, a nd neut rophil effec-
tors. Two methods fo r measuring cytotoxicity were developed: chro-
mi um -51 release by cul tured keratinocytes in suspension, and fluores-
cein diacetate uptake by viable keratinocyt:e colonies in culture. 
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Keratinocytes from a ll species studied were highly susceptible to 
anr.ibody-dependent cellular cytotoxicity (ADCC) by monocytes and 
lymphocytes but not by neut rophils. Direct cellula r cytotoxicity by 
monocyte a nd lymphocyte effectors ("natural killing") was only seen 
when human keratinocyte targets were a lte red by t rypsinization. An-
t ibody or ant ibody plus human complement did not significant ly lyse 
viable kera tinocytes. 
Pre-t reatment of human keratinocytes wit h cycloheximide enhanced 
their susceptibili ty to lys is by human complement in a dose-dependent. 
fashion , producing lysis comparable of that seen with standard comple-
ment- sensit ive targets. Thus, active protein synthesis appears to be 
necessary to protect. ke ratinocytes from t he lytic effects of complement. 
By two techniques we have shown that human keratinocytes a re 
highly suscept ible to ADCC mediated by monocytes or lymphocytes 
but not by neutrophils. Complement. induced lysis of keratinocytes may 
be s ignificant in situat ions where keratinocyte protein synthesis is 
inhibited. This information is crucia l to understand t he relative con-
tribu tion of di fferent mechanisms of ant ibody-dependent destruction 
of keratinocytes in human disease. 
32. Evidence for Filaggrin as P y roglutama te (PCA) Precursor 
in Hairless Mouse Epidermis. NEIL W. DELAPP AND DONNA K. 
DIECKMA N, E lizabet h Arden Research, E li Lilly and Company, In -
dianapolis, IN . 
Recent publications have indicated t hat the free amino acids, uro-
ca nic acid and P CA of guinea pig and rat stratum corneum are derived 
from the basic protein fil aggrin. We have isolated a protein from 
hairless mouse epidermis by a moctification of the method used by Dale 
et. a l. for preparation of newborn rat fi laggrin, and have studied it s 
labeling kinetics after subcutaneous 3H -glu injection. 
Heat-sepa rated minced epidermal t issue was sti rred in PO,-buffered 
one percent SDS, the residue remaining afte r cent ri fugation was ho-
mogenized in water, and t he wate r-insoluble residue was extracted with 
two percent SDS, one percent BME, 4M urea, 0.5 mM PMSF in T ris-
HCI pH 7.6. Extracted protein was passed through DEAE, dia lyzed, 
and chromatographed on CMC. The peak eluted with 0.5 M NaCI 
showed one major band on SDS-PAGE of Mr 33,000 and had a n amino 
ac id composition very simila r to that reported fo r newborn mouse 
fil aggrin by Dale et. a l. A s imilar preparation was obta ined via removal 
of contaminating proteins by 50 percent (NH,).SO, precipitation afte r 
the DEAE step wi thout use of CMC. Incorporation of 3H-glu in to the 
protein isolated from groups of 15 mice/ t ime poin t at 2, 24, 48, and 72 
hours post- injection was determined. The protein was unlabeled at two 
hours post- injection, showed maximal specific activi ty at 24 hours, and 
t hen rapidly lost r adioactivity. T hese labeling kinetics a re compatible 
with a precursor-product relationship for fil aggrin and PCA since PCA 
labeling in these mice begins around 24 hours post-"H -glu and rapidly 
approaches a maximum by 72- 96 hours (previously published data) . 
These data lend support to reports that filaggrin breaks down wit hin 
the stratum corneum . 
33. Gamma Interferon Is Expressed by Huma n and Mouse 
Epidermis. D. A. CHAMBERS, M . M. BRYS K, R. L. COJi EN, AN D M. 
A. H EISS, U niversity of Illinois at Chicago, a nd Univers ity of Texas 
(MMB) , Galveston, T X. 
Recent reports suggesting that the epidermis can synthesize lym-
phokine like molecules (e.g. ETAF) led us to examine human and 
mo~se epidermis for t he presence of t he lymphokine, gamma inte rfe ron, 
an mterfe ron usua lly assoc iated with lymphoid ce lls. Epidermal sheets 
were prepa red by EDTA separation of Balb/c mouse ear epide rmis 
from underlying connective t issue. Vert ical sections of mouse and 
human skin were obtained by rapid freezing in liquid N2 and cryostat 
sectioning at 6 1J.I11 . Gamma in te rfe ron was visua lized by indirect 
immunofluorescence microscopy ut ilizing primary ant ibodies consist-
ing of a rabbi t ant i-mouse inte rfe ron gamma an t ibody for the mouse 
epidermis and rabbir. anti -human interferon gamma pept ide ant ibody 
for the human epidermis. The secondary ant ibody in both cases was 
an FITC labelled goat anti -rabbit lgG. This procedure revealed that 
both unstimulated human and mouse epidermis conta in gamma inter-
feron. Uniform staining of a ll cells in a ll cell laye rs of the epidermis 
could be seen. Both cytoplasmic and cell -surface labelling was observed 
whereas no inte rferon was associated wi th nuclear regions. Upon com-
pa rison of' in named human skin wit h normal skin, posit ive cells could 
be demonstra ted in the papilla ry dermis which were not fo und in 
un innamed samples. T hese resul ts s how for the first time an association 
of lymphoid (>, ) interfe ron wi t h unstimula ted epidermal cells suggesting 
the possibili ty of a consti tut ive endogenous antivira l cutaneous barrier 
a nd supplies further credence fo r the emerging concept of the epidermis 
as a peripheral lymphoid organ. 
406 ABSTRACTS 
34 . Contributions of Post-translational Modification and of 
mRNA Dive r s ity to the Heteroge neity of Keratin. P. E. M. 
GIBBS AND I. M. FREEDBERG, Dept. of Dermatology, New York 
University Medical Center, New York, NY. 
Our studies of post- translational modification of keratins in the 
human cell line ME180 have indicated that in vivo t hree major species 
[MEK1- MW58K; MEK2-MW53K; MEK3-MW40K] are phos-
phorylated. Phosphorylation of MEK2 is regulated by cyclic AMP and 
t his same protein is glycosylated. On two-dimensional gel electropho-
resis, 5 variants of MEKl, 3 of MEK2 and 2 of MEK3 have been 
ident ified. 
In order to de fine t he origin a nd significance of t hese isoelectric 
variants, we have analyzed the proteins synthesized in vitro under t he 
direction of ME180 polyadenylated messenger RNA in a reticulocyte 
lysate system. The products of such t ranslations include ~ro~in~mt 
proteins corresponding to the t hree major ME180 keratms ,_ md1catmg 
that each may arise from a distinct messenger. On two-dimensiOnal 
electrophoresis the acidic keratins, MEK3 and MEK2, are resolved 
in to 1 and 3 va riants, respectively; t he single MEK3 variant comigrates 
with the nonphosphorylated in vivo variant. Translation in a lysate 
which is enzymatically depleted of acetyl CoA indicates that all the 
keratins are acety lated, but that acetylat ion does not account for t he 
in vitro variants of MEK2. Treatment of t he translation products with 
alkaline phosphatase causes a significant increase of t he most basic 
va riant of MEK2 at the expense of t he more ac idic forms. These data 
support our conclusion tha t in vitro, t he mult iple variants of MEK2 
arise as ·a consequence of phosphorylation of a single p rimary product. 
T he re lationship between t his conclusion and the functional signifi· 
cance of keratin post-translational modification remains under study. 
35 . Human Strat um Corneum Contains a Con A Binding Gly-
coprote in. JOAN NE MILLER, MIRIAM M. BRYSK, AND SHU-J EN 
CHEN, University of T exas Medical Branch, Galveston , T X. 
We have obtained a clean isolation of t he stratum corneum from 
normal human skin by t reatment wit h t rypsin-EDT A. The stratum 
corneum separated in t his manner is not labeled by FITC-Con A. On 
the other band, a stratum co rneum sample obtained t he same way and 
subjected to SDS-PAGE followed by reaction wi th 1251-Con A exhibi ts 
a major mannose-containing glycoprotein at about 40K. This glycopro-
te in survives t rypsin exposure of the intact stratum corneum, since 
t rypsin -EDT A was used to isolate that layer. It is, however, destroyed 
when detergent solubilization precedes the trypsin exposure. This 
~uggests that t he 40K glycoprotein is bound in the membrane and is 
inaccess ible there no either Con A or trypsin. After solubilization, it 
can react wi th either. For the whole epidermis (whether separated by 
heat or t rypsin), the 40K band is the most intensely labeled. The band 
is much weaker in the mate rial remaining afte r the removal of the 
stratum corneum. Upon passage of the dissociated cells through a 
Pe rcoll gradient, the puri!ied viable ce ll fractions conta in little or none 
of this glycoprotein . T hus, most of the 40K band in the epidermis, 
possibly a ll of it, can he ident ified wi th the stratum corneum. We 
surmise that this glycoprotein plays a role in the adhesion of the layers 
of the stratum corneum. In its virtual absence, in psorias is, the stratum 
corneum is dishesive and shed. 
36. S ubstr a te Influe nces Attachme nt and Spreading of Human 
E pide rma l Me lanocytes (HEM) In Vitro. LEE S. ALBERT AND 
BAR BARA A. GILCHREST, Dept. of Dermatology, Tufts University 
School of Medicine, Boston, MA. 
A sensit ive se rum-free system for HEM was used to investigate 
cont rols fo r attachment and dendrite formation. HE M were selectively 
cul tivated from disaggregated trypsin -split epidermal fragments in 
MI 99 conta ining epiderma l growth facto r, insulin , t riiodothyronine, 
t ransferrin , hydrocortisone, choleragen, and hypothalamic extract de-
pleted of kerat inocyte growth -promoting activity. The resulting cell 
population (>99% melanocytes by histochemical cri te ria) was plated 
in the serum-free medium on dishes coated wt ih 10 11-g/cm2 fibronectin 
or 12.5 11-g/c m2 type III collagen; on dishes previously condit ioned by 
keratinocytes, fi broblasts, mela nocytes, or melanoma cells; and on 
untreated dishes. Attachment rates were determined at 2, 6, 24, 48, and 
72 hr by coun t ing ce lls obtained from rinsed, t ryps inized dishes. At 
each ti me poin t 2::10 representative fi elds in each dish were photo· 
graphed and coded, then a ll cells were ass igned to one of fi ve rigorously 
de fi ned categories: rounded, bi -pola r, tri -polar, ste llate or polygonal. 
Attac hment at 2 hr was greater on a ll coated and condi t ioned surfaces 
than on un t reated surfaces (p < .05), but by 24 hr ra tes were comparable 
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for a ll surfaces in most experiments (60- 90%). By 2 hr 70-85% of cells 
were ste llate or polygonal on fibronectin and 50- 75% on collagen or 
cell -condi t ioned dishes, compared to < 15% on uncoated dishes even by 
72 hr (p < .05). Bi-pola r and tri-polar HE M accounted for < 10% of 
cells in a ll dishes at a ll t ime poin ts. Addition of 1% or 20% fe tal calf 
serum to uncoated dishes had little effect on attachment , but improved 
spreading to >40% stellate or polygonal forms at 6 hr. These data 
establish t hat HEM respond to substrate signals in vit ro and suggest 
possible controls for melanocyte behavior in vivo. 
37. Cy tologic Changes Induced by Local Transfer of !a-Reac-
tive T Cell Clones. TETSUO SHIOHARA AND AARON B. LERN ER, 
Dept. of Dermatology, Yale University School of Medicine, New 
Haven, CT . 
It has been recent ly suggested that in a lichenoid t issue reaction 
(LTR) Langerhans cells (LC) expressing Ia ant igens play a target cell 
role in t he lymphocytic infil t rate that resul ts in the destruction of basal 
epidermal cells. To elucidate this hypothesis, we established a llo-Ia 
a nt igen-reactive murine helper T cell clones. Their Ia antigen-specific-
ity was determined by examining the proliferative response of these 
clones a fter stimulation with Mi tomycin C-treated spleen cells and 
epidermal ce lls of different H -2 haplotypes. Three allo-Ia-reactive T 
cell clones (SK1, SK2.16 and SK2. 18), known to respond to Ia ' a nt igen , 
were injected in to the footpad of mice of diffe rent H-2 haplotypes. The 
delayed type hypersensitivi ty (DTH) response was determined by t he 
footpad swelling assay. All t hree T cell clones produced a significant 
DTH response that peaked at 24 hr. after local t ra nsfer in the appro· 
p riate a llogeneic and semi-allogeneic recipients having Ia ' antigens . 
SK 1 cells induced marked cellular infilt rates attracted to the epidermis, 
lymphocyte exocytosis and a disorganized basal cell laye r only in 
appropriate recipients at 48 to 72 hr, after local t ransfer. Two other 
clones (SK2.16 and SK2.18) caused only massive cellular infilt rate in 
the dermis. The response induced by SK1 cells was not seen . Cytologic 
changes produced by SK1 cells do not seem to corre late with t heir in 
vitro function, because SK1 cells and SK2.16 ce lls act as helper T cells 
on an ant ibody response in vitro and SK2. 18 cells act as helper T cells 
for induction of cytotoxic T cells. These results indicate t hat the 
cytologic cha nges occurred as a consequence of the local recognition of 
Ia antige ns of recipient ce lls by Sk1 cells and suggest that the lympho-
cytic in filt rate is primarily responsible for the basal cell da mage in 
LTR. 
3 8 . Melatonin Responses to Psoralen. An Ultraviolet Light-
Inde pendent Effect. L. J . GROTA, L. A. GOLDSMITH , AND G. M. 
BROWN , Dept. of P sychiatry and Dermatology Unit , University of 
Rochester School of Medicine and Dent istry, Rochester NY, and 
Dept . of Neurosciences, McMaste r University, Hamil ton, Ontario, 
Canada. 
The response of serum melatonin to psoralens was investigated since 
abnormalities in melatonin are reported in psoriasis. 8-methoxypsora· 
len was found to increase serum melatonin in vivo, and this effect was 
independent of ultraviolet irradiation. 
8-methoxypsoralen (.5, 5 and 10 mg/ kg) was administered to rats 
and the levels of serum melatonin followed by radioimmunoassay. 
Psoralen added in vitro did not interfere wit h t he assay, and int raper· 
itoneal vehicle caused no increase in melatonin. A dose-dependent 
response was obtained and melatonin was elevated at 1/z h and 4h after 
administration and a t baseline levels at 24 h. 
Rats were mainta ined on a 12h light- 12h dark cycle. When 8-
methoxypsoralen (10 mg/kg) was administered at t he beginning of the 
light period, melatonin levels were elevated to 40 pg/ml compared to a 
baseline of 10 pg/ml. When the psoralen was administered at t he 
beginning of the dark period, t he same dose of psoralen elevated serum 
melatonin levels to 2200 pg/ml from a base line of 100 pg/ ml. Subse· 
quent studies wi th pinealectomized rats revealed that pinealectomy 
reduced but did not eliminate the melatonin response to psoralen, 
suggesting extrapineal sources of some of the melatonin. 
Since animals were exposed to neither UV A or UVB during t his 
study, a UV light-independent effect ofpsoralen has been demonstrated 
by the melatonin response. 
39. Relation of Titer of Pigment Cell Antibodies to Extent of 
Depigme ntation in Patients with Vitiligo. DIAN E RIGGIARDO, 
GAll. K. NA UG HTON, AND JEAN-CLA UDE BVSTRYN , Dept. of Der· 
matology, New York University School of Medicine, New York, NY. 
We have recently shown that the majority of patients with vit iligo 
have ant ibodies to melanocytes. T o exame the role of these antibodies 
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in the pathogenesis of the disease we have correlated the titer of vitiligo 
antibodies to the extent of depigmentation in 32 patients with vitiligo. 
Eight patients had depigmentation involving less than 2%, 10 patients 
had 2-5%, and the remaining 13 patients 5-10% of their body. Antibody 
levels were estimated from the percentage of detergent soluble, lacto-
peroxidase radioiodinated, surface macro-molecules of melanocytes and 
pigmented melanoma cells specifically immunoprecipitated by test sera. 
Average specific binding by sera of these three groups of patients were 
2. 7%, 5.7%, and 7.4% respectively. No specific binding was seen with 
any of these sera when reacted with 2 nonpigmented melanoma lines, 
dermal fibrobl asts, or neuroblastoma cells. There was no correlation 
between antibody titer and treatment with psoralens + UVA or topical 
$teroids. Melanocyte antibodies were absent in only one patient. This 
patient was spontaneously repigmenting. The results of this study 
suggest that there is a relationship between t iter of antibodies to 
pigment cells and extent of depigmentation in vitiligo, supporting the 
hypothesis that the antibodies are involved in the pathogenesis of 
vitiligo. 
40. Childhood Vitiligo: A Clinicopathologic and Laboratory 
Study. REBAT M. HALDER, PEARL E. GRIMES, AND JOHN A. KEN-
NEY, JR., Dept. of Dermatology, Howard University College of Med-
icine, W ashington, DC. 
82 children (6 mos-12 yrs) with clinical and/or histopathologic 
diagnosis of vitiligo were evaluated. 35 were males and 4 7 females. 56 
were black, 23 white and 3 oriental. Clinical types of vitiligo observed 
were: 32.9%-generalized; 26.8%-localized; 11 %-acral; 9.8%-acrofacial; 
19.5%-segmental. Compared to a control group of adults with vitiligo 
there was a significant increase in the % of ch ildren with segmental 
vitiligo (p < 0.05). 35% of children evaluated had fam ily history of 
vitiligo. This did not differ from the adult control group. 28% had a 
history of autoimmune and/or endocrine disease in the immediate 
fami ly; this increased to 69.5 % when 1st and 2nd degree relatives were 
included. Both were significantly higher in children when compared to 
adult controls (p < 0.05); also when compared to age, sex, and race 
matched children with other skin diseases (p < 0.01). 2 (2.4%) of the 
children had associated autoimmune disease. This was higher (p < 
0.05) compared to t he matched control group of ch ildren with other 
skin diseases. There was no difference in routine laborato ry parameters 
between vit iligo ch ildren and matched controls. 33 (40.2%) of vitiligo 
ch ildren were randomly screened for serum autoantibodies. 3 (3.7%) 
had at least one positive serum autoantibody. This was increased (p < 
0.05) when compared to a matched control group of children. 52.4% of 
children evaluated received topical PUV A therapy. 20.9% of treated 
children had an acceptable response. This was lower (p < 0.05) than a 
control group of adults s imilarly treated. Thus, we have found childhood 
vitiligo a distinct subset of vitiligo showing increased segmental pres-
entation; strong autoimmune disease background in both affected chil -
dren and their relatives; poor response to topical PUVA the rapy; and 
the presence of serum autoantibody markers. 
2:00PM-2:45PM Cotillion Ballroom 
HERMANN BEERMAN AWARDEE 
Ruth K. Freinkel, M.D., Presiding 
Robert C. Gallo, M.D. 
"Viruses As Direct Causes of Cutaneous Malignancies" 
3:00 PM-5:30 PM 
CONCURRENT SCIENTIFIC SESSIONS 
SESSION A North Cotillion 
Robert E. Jordon, M.D., Presiding 
1. The Incidence of Epidermolysis Bullosa Acquisita Among 
Patients Diagnosed as Bullous Pemphigoid. W. RAY GAMMON 
AND RoBERT A. BRIGGAMAN, Dept. of Dermatology, University of 
North Carolina School of Medicine, Chapel Hill, NC. 
Bullous pemphigoid (BP) is a well-known chronic blistering disease 
currently diagnosed on the basis of clinical, histologic and immunohis-
tologic features. Recently, we reported that the relatively rare disease, 
epidermolysis bullosa acquisita (EBA), may mimic these features. To 
determine if and how often a diagnosis of BP might be made in patients 
with EBA, we exam ined 85 "BP" sera from the immunodermatology 
sections of two eastern university dermatology departments. There 
were 51 sera fro m department 1 and 34 from department 2. All sera 
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were known to contain anti-BMZ antibodies and were from patients 
diagnosed as BP on the basis of clinical, histologic and immunohisto-
logic features over the past 7 years. Sera were screened by indirect 
immunol1uorescence on 1.0 M NaCl separated skin to differentiate 
anti-lamina Iucida (BP) antibodies from anti-sublamina densa (EBA) 
ant ibodies. Antisublamina densa antibodies were further processed by 
indirect immunoelectron microscopy and Western immuno-blot pro-
cedures to confirm EBA antibodies. The results showed 6/51 (12 %) 
sera from department 1 and 5/34 (15 %) from department 2 contained 
EBA but not BP antibodies. These results suggest that at least 12% of 
patients with circulating anti-BMZ antibodies referred to medical 
centers and diagnosed as BP have EBA. If, as the current literature 
would suggest, circulating anti-BMZ ant ibodies are 2-3 times more 
prevalent in BP t han EBA, 12% may be a significant underestimate of 
the incidence of EBA in patients diagnosed as BP. These results 
strongly support the use of immunoultrastructural criteria in t he dif-
f>Jrential diagnosis of BP. 
2. A Mouse Monoclonal Antibody Against a Newly Discovered 
Basement Membrane Component, Epidermolysis Bullosa Ac-
quisita Antigen. AMY S. PALLER, LAURINDA L. QuEEN, DAVID T. 
WOODLEY, W. RAY GAMMON, EDWARD J. O'KEEFE, AND ROBERT 
A. BRIGGAMAN, Dept. of Dermatology, University of North Carolina 
School of Medicine, Chapel Hill, NC. 
A mouse monoclonal antibody, H3a, directed against the epidermo-
lysis bullosa acquisita (EBA) antigen was obtained using hybridoma 
techniques. The immunizing antigen was prepared by extraction of the 
junctional interface of lM NaCI separated dermis with BM urea and 
0.3M beta-mercaptoethanol. On immunofluorescence, the antibody 
localized to t he epidermal-dermal junction of human and other mam -
malian skin (except mice) and the junctional interface of oral and 
esophageal mucous membranes. On immunoelectron microscopy, im-
mune deposits associated with the monoclonal antibody were present 
immediately subjacent to the lamina densa and to a limited extent in 
t he lamina densa, a distribution identical to t he polyclonal sera of 
patients with EBA. SDS-polyacrylamide gel electrophoresis followed 
by Western immunoblot analysis showed t hat the monoclonal antibody 
recognizes 290 and 145 Kd antigens present in the immunizing junc-
tional extract, identical wit h t he newly discovered EBA antigen. This 
monoclonal antibody should be useful in t he further isolation and 
characterization of the EBA antigen. 
3. Oligosaccharides in the Pemphigoid Antigen: Identification 
by Competitive Binding of Lectins and Pemphigoid Antibody. 
K. SOL TAN I AND W. KoRKIJ, Dept. of Medicine, Sect. of Dermatol-
ogy, University of Chicago, Chicago, IL. 
The glycoprotein 1nolecule of bullous pemphigoid antigen (BPAg) 
remains to be defined. We investigated t he carbohydrate groups of 
BPAg by competitive binding of a panel of 7 lectins with bullous 
pemphigoid antibody (BPAg) from 8 patients with active BP. Normal 
human skin served as substrate in a 3-step modified immunofluores-
cence procedure. Frozen sections were sequentially incubated with 
lectins, BP sera and labeled goat antihuman IgG respectively. Con A 
and RCA 120 competitively blocked the binding of BPAb to BPAg. 
Reversal of the first two steps abo lished this blocking. The other 5 
lectins including SBA, WGA, DBA, UEA- I and PNA failed to compet-
itively block this binding. It is established t hat RCA 120 specifica lly 
binds to D-galactosyl, and Con A specifically binds to alpha D-glucosyl 
and alpha D-mannosyl. Competit ive binding of these two lectins, 
therefore, suggests presence of alpha D-galactosyl as well as alpha 0 -
glucosyl and/or alpha D-mannosyl in the carbohydrate moiety of BPAg. 
4. Pemphigus and Pemphigoid Antigens Expressed in Human 
Amnion Epithelium. H. N . ROBINSON, G. J. ANHALT, H. P. PATEL, 
Y. TAKAHASHI , R. S. LABIB, AND L. A. DIAZ, Dept. of Dermatology, 
The Johns Hopkins University, Balt imore, MD. 
Antigens that react with autoantibodies in the sera of patients with 
Pemphigus (PV) and Bullous Pemphigoid (BP) have been detected in 
a variety of mammalian squamous epithelia. Although their biological 
role is unknown, they are considered markers of squamous epithelia l 
cell differentiation. We have extended our studies w human amn ion 
epithelium which includes amnion reflectum and placentum (epit.helial 
monolayers) and amnion cord (stratified epithelium) . 
Human amnion was obtained from normal deliveries. Specimens 
were fl ash frozen, and 4 micron sections obtai ned. Indirect immunoflu-
orescence (!IF) was performed, using sera from a single patient with 
BP (TIF titer 1:2560), a patient with PV (IFF titer 1:160), and norma l 
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human serum (NHS) . Fresh tissue was obtained for electron micros-
copy. Linear staining of BP antigen was detected in the basement 
membrane zone (BMZ) of 8/8 specimens of amnion reflectum, 8/8 
amn ion placentum, and 3/3 amnion cord. PV antigen was detected 
only in the in terce llular spaces (ICS) of the amnion cord in 2/3 
specimens. NHS produced no specific fluorescence. Ultrastructurally, 
the am nion demonstrates many structures found in adult squamous 
epithelium. The basal cells have hemidesmosomes, and the BMZ has a 
lamina Iucida and lamina densa. Amnion cord epithelium possesses 
desmosomal units. This study demonstrates that the epithelium of the 
huma n amnion at birth expresses PV and BP ant igens. The limi ted 
distribution of these antigens, BP antigen only in associat ion wit h 
basal cells, and PV only in the ICS of stratified cord epithelium 
reinforces their usefulness as markers of epithel ial differentiation. The 
abundance and ava ilabili ty of t hese t issues will aid in the extraction 
and characte rization of these antigens from huma n tissue. 
5. Pemphigus Antibodies React with Heterogeneous Cellular 
Proteins in Epithelial Tissue and Cultured Epidermal Cells. 
J . G. KRUEGER, D. M. CARTER, M. S. STEINBERG, AND G. J. 
GIUD ICE, The Rockefeller University (JGK, DMC), New York, NY, 
and Princeton University (MSS, GJG), Princeton, NJ. 
In pemphigus, lgG autoantibodies are directed to intercellular or 
ce ll -surface antigens on epidermal cells. T he identity and relatedness 
of ant igens reacting with different autoimmune antise ra are not estab-
lished. We used immunofluorescent and biochemical techniques to 
characterize antigens reacting with pemphigus antibodies in dog and 
rabbit esophageal mucosa and in cul tured epidermal cells (A431 cells). 
Sera were studied from 7 patients; 3 with pemphigus vulgaris and 4 
with pemphigus foliaceous, in different stages of activity. Pemphigus 
antibodies from different individuals showed heterogeneous reaction 
patterns with cell surface and cytoplasmic antigens of both esophageal 
and cul tu red epithelial ce lls. The reaction pattern of some, but not all, 
pemphigus ant ibodies resembled that of desmosomal proteins. Using 
double-label immunofluorescence some, but not a ll , pemphigus sera 
reacted with desmosomes or desmosome-associated antigens in epithe-
lia l ce lls of esophageal mucosa. 
Esophagea l intercellular antigens had different chemical solubili ties 
in buffered solutions conta ining divalent cation chelato rs, suggesting 
that individual pemphigus antibodies recognize heterogeneous anti-
gens. lmmunoprecipi tation of ' H-labeled proteins from A431 cells 
demonstrates that different pemphigus antibodies precipitate diverse 
cellular proteins which range in size from slight ly larger than 250kd to 
32kd. 
Heterogeneous pemphigus antigens may explain both clinical and 
pathological diversity in t his disease. 
6. Immunological and Ultrastructural Evolution of Acantho-
lysis in Experimentally Induced Pemphigus in Mice. Y. TAK-
AHAS HI , H. P. P ATEL, R. S. LABIB, L.A. DIA Z, AND G. J. ANHALT, 
Dept. of Dermatology, Johns Hopkins University, Baltimore, MD. 
Pemphigus Vulgaris autoantibodies (PV lgG) promote cell detach-
ment in epidermal cell cultures and acantholysis in the epidermis of 
neonatal Balb/C mice in vivo. We have studied the evolution of the 
immunological and ultrastructural changes in the epidermis of Balb/c 
mice that receive parenteral injections of PV lgG. Neonatal Balb/c 
mice rece ived a s ingle int rape ri toneal injection of PV lgG as described 
(NEJM 306:1189, 1982). The skin and serum of these animals was 
obtained at 0,1,3,6,12,18, and 24 hours (h) post injection, and exam-
ined by Immunofluorescence (IF), E lectron Microscopy (EM) , and 
ImmunoEM (lEM) . PV IgG was detected bound to the epidermal cells 
and in the mouse serum as soon as 1h a fter injection by IF and IEM. 
T he intensity of the binding in the skin (by IF) increased sharply 
between 3 a nd 6 h, and remained posit ive until 24 h. Early epidermal 
cell detac hment was demonstrable by EM at lh as widening of the 
epidermal intercellular spaces (I CS), and by 6h t he ICS between 
desmosomes had detached completely. Desmosomal attachments are 
t he last to split, occurring at 12 to 18h. At this point, complete ce ll 
detachment occurred in t he suprabasilar layers of the epidermis. Basal 
ce lls remain attached to the underlying dermis (tombstone row). Coin-
cident with ce ll detachment, intracellular tonofilaments retracted from 
the cell periphery and clustered in a perinuclear position. IEM con-
firmed the binding of PV antibodies to the surface of epidermal cells 
in early and established lesions. This study demonstrates that the early 
immunological and ult rastructural cha nges that occur in human pem-
phigus vulgari s are reproduced in this mouse model of the disease. 
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7. Characterization of a Human Stratum Corneum Antigen and 
Its Autoantibody. L. A. GOLDSMITH, M. COLBERT, P . McCooN, 
AND A. T. LANE, Dermatology Uni t, University of Rochester School 
of Medicine and Dentistry, Rochester, NY. 
A human stratum corneum (HSC) antigen, its autoant ibody, and a 
monoclonal ant ibody to the HSC antigen were used to define an 
antigen-ant ibody system in human epidermis. Neutral buffer (.25M 
sucrose, 0.1M Tris, pH 8.0) complete ly extracted from HSC a 42,000 
dalton (42K) protein. Western blots (WB) incubated with various 
ant ibodies show non-identity of the 42K protein with human HLA and 
Ia ant igens or keratins. Proteolytic degradation of the 42K protein 
resulted in 40K and 33K fragments; the 33K protein is a major 
component of neutral buffer HSC extracts . Extracts of cultured human 
epidermal cells contained the 42K protein. H SC extract was chroma-
tographed on staphylococcal protein-A sepharose; 0.2M phosphate-
cit rate, pH 5.5 elu ted a .complex of human IgG and the 42K protein. 
E ight normal human sera (1:100 dilution) reacted with t he 42K protein 
using WB. A murine monoclonal antibody (ROC 7) to the 42K protein 
was studied with immunofluorescence (IF), immunoperoxidase and 
WB. ROC 7 was negative on 81/z-18-wk feta l HSC by IF a nd WB but 
positive on 27-wks old feta l skin. ROC 7 was positive on newborn 
foreskin by IF and WB, and positive by WB but negative by IF on 
adult HSC. This suggests no 42K ant igen in early fetal HSC, presence 
in fetal skin by 27 wks, abundant 42K in foreskin with insufficient 
endogenous autoantibody to cover antigenic sites and in adult HSC 
abundant autoantibody blocking antigenic sites. Foreskin afte r prein -
cubation at 4•c for 4- 5 days and reaction with ROC 7 showed the 42K 
antigen in t he HSC and int racytoplasmically in spinous layer cells. 
Having defined the HSC ant igen and its autoant ibody allows study of 
its physiological role and alte rations in disease. 
8 . Anti-Asialo GM 1 Serum (a-ASGM,) Inhibition of Minor De-
terminant Graft-vs-Host (GVH) Reactions in Mice: Host 
Treatment Alone Reduces Proliferative Component. M. CHAR-
LEY, A. MIKHAEL, AND M. BENNETT, Depts. of Dermatology and 
Pa thology, UTHSCD, Dallas, TX. 
Lethal minor determinant GVH disease can be prevented by t he in 
vivo administration of rabbit cc-ASGM , to host LP / J mice prior to and 
afte r irradiation and transfer to C57BL6/J marrow and spleen cells (J . 
Immunol. 131:2101, 1983). The usual severe cutaneous GVHD is also 
prevented, although a very mild transient GVHD is seen on skin biopsy. 
To test t he possibility t hat cc-ASGM, eliminiated an important host 
stimulator cell for the GVH reaction, LP/J mice were injected with 
ccASGM 1 2 days prior to irradiation (950R) and infusion of 107 C57BL/ 
6J lymph node cells. Five days afte r cell transfer, splenic incorporation 
of 5- iodo-2' -deoxyuridine- 1251 (lUdR) was measured to quantitate cell 
proliferation. The geometric mean uptake % (95% confidence limits) 
of this radioactive specific DNA precursor was reduced from 0.51 (.30-
.86) to 0.18 (.09- .34), p < 0.05, by <>- ASGM, t reatment. The data 
support our working hypothesis, that a host, asia lo GM, + cell is 
important in generating an in:tmunogenic s ignal, and that in its absence, 
a to lerogenic signal results. Because of the usual severe skin GVHD in 
these chimeras, we examined the epidermis fo r ASG M, + cells, and 
found that Langerhans ce lls were-, while Thy-positive dendrit ic cells 
were+. T he role of these and other host cells, as well as t he contribution 
of donor derived cells to the GVHR remain to be determined. 
Further study of ASGM, bearing cells should be of interest not only 
for understanding the regulation of GVHD, but also for evaluating the 
significance of the autoantibodies to ASGM, that have been found in 
patients with CNS Lupus, with Graves' and Hlashimoto's thyroid 
disease, and with the acquired immunodeficiency syndrome. 
9. Morbidity and Mortality in Patients with Subacute Cuta-
neous Lupus Erythematosus (SCLE). K. M. DAVID, J. C. THORN· 
TON, B. DAVIS , R. D. SONTHEIMER, AND J . N. GILLIAM , UTHSCD, 
Dallas, and Wilford Hall USAF, San Antonio, TX. 
In the in it ial description of SCLE it was suggested that this skin 
findin g identified a group of LE pts with a mild form of systemic 
disease. In order to address the important issues of course and prognosis 
in pts with SCLE, we studied 47 pts with a history of SCLE for a mean 
of 9.9 yrs (range 1!. to 33 yrs.) that have been followed for mean of 4.9 
yrs. Systemic features were common. 29 of the 47 pts (62%) met four 
or more (avg 4.4) ARA criteria for SLE (ARA/SLE) . Nonspecific and 
mild musculoskeletal complaints were almost uniformly present. CNS 
involvement was present in 6 pts (13%) and 1 developed diffuse 
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cerebri tis. Renal involvement was detected in on ly 4 of 47 pts (8%) and 
was always mild and nonprogressive. Only three of 47 (6%) were 
consistent ly ANA neg. 81 % had ANA t iters> 1:160 and t hese pts had 
an average of 5 criteria as compared to 2.7 ARA/SLE cri te ria in pts 
with ANA titers< 1:160. No pt who met 4 or more ARA/SLE cri teria 
was consistently ANA neg. Ant iDNA abs were found in 9 of the 43 pts 
(21 % ) and all 9 had pos ANA tests . All pts with antiDNA abs met four 
or more ARA/SLE criteria. All 4 pt.s with renal disease had pos 
antiDNA abs. 32 of 39 (82 %) had antiRo abs and 18 had antiLa abs. 
75 % of t he pts with antiRo abs met four or more ARA/SLE crite ria. 
Three of the four patients with renal disease had antiRo abs. 5 of 47 
SCLE pts a re now deceased. Only 1 has died of lupus related causes. 
This compa res with 8 of 48 lupus related deaths in a 10 year follow-up 
study of unselected SLE patients fo llowed at th is institution. In su m-
mary, these studies have confirmed that SCLE is a marker for a unique 
LE subset characterized by a distinct skin eruption , photosensitivity, 
serologic abnormalities and frequent but usually mild systemic features. 
10. HLA Antigens in Ro (SSA) Antibody Positive Mothers and 
Infants With and Without the Neonatal Lupus Syndrome 
(NLE). R. M. WATSON, A. T . LANE, W. B. BIAS, F. C. ARNETT, N. 
K. BARNETT, AND T. T. PROVOST, Johns Hopkins Medical Institute, 
Balt imore, MD, and University of Rochester School of Medicine, 
Rochester, NY . 
A role for Ro(SSA) ant ibody(Ro) in the pathogenesis of NLE has 
been postulated. An ini t ial report on 6 fam ilies by Lee et al (Ann Int 
Med 99:592, 1983) has demonstrated an association with HLA-DR3 in 
NLE mothers but not in their affected infants. Furthermore, significant 
correlations between Ro antibodies and HLA-DR3 and/or DR2 phen-
otypes have been shown in systemic lupus erythematosus and Sjogren's 
syndrome. 
To investigate a differential gentic predisposition between affected 
and unaffected mother/ infant pairs, we examined HLA phenotypes in 
8 additional families with NLE infants and 6 fam ilies where a Ro 
positive mother delivered a cl inically normal infant. HLA-A, B, C, DR, 
MB a nd MT phenotypes were determined by standard methods and 
compared to those in race matched normal local contro ls. 
Mothers of NLE infants showed excesses of HLA-Al (6/8 or 75 %; p 
< .001; RR = 12), B8(6/8 or 75 %; p < .001; RR = 14), DR3(5/8 or 62%; 
p < .05; RR = 5) and MB2(7/8 or 87%; p < .01; RR = 9). By contrast, 
Ro positive mothers of normal infants had increased frequencies of 
HLA-DR2(5/6 or 83%; p < .01; RR = 15) and MB1/MT1(6/6 or 100%; 
p < .05; RR = 11). Only 2/8(25%) of NLE mothers had DR2 while 
3/6(50%) of mothers of normal infants had DR3(p = NS). NLE infants 
appeared to inherit maternal HLA ant igens randomly and none were 
in excess except HLA-B8(4/8; p < 0.01) when compared to normal 
controls. Of possible significance was an increased frequency of DR2 
in normal neonates (SO%; p < 0.05) compared to normal controls. We 
conclude that infants of Ro positive mothers bearing HLA-A1, BS, 
DR3 a nd MB2 phenotypes are at increased risk for NLE, in sharp 
contrast to neonates of Ro positive mothers having DR2 and/or MB1/ 
MTl phenotypes. 
11. Common Membrane Antigen on Lymphocytes from Cuta-
neous T Cell Lymphoma and Acquired Immune Deficiency 
Syndrome Patients. C. L. BERGER, T. REHLE, A. E. FRIEDMAN -
K IEN, M. DIFRANCO, R. 0STREICHER, R. KNOBLER, L. J . LAUBEN -
STEIN, AND R. EDELSON, Depts. of Dermatology, Microbiology, and 
Medicine, Columbia University a nd New York University Medical 
Center, New York, NY. 
Monoclonal antibody (MAB) BE2 reacts with peripheral lympho-
cytes from patients with cutaneous T cell lymphoma (CTCL), B-cell 
chronic lymphocytic leukemia and Epstein-Barr virus (EBV) t rans-
formed B cells (J Clin Invest 70:1205, 1982). Normal periphera l blood 
lymphocytes do not appear to express significant amounts of this 
antigen. 
Isolation of human T cell leukemia virus from lymphocytes from 
some patients wi th CTCL and Acquired Immune Deficiency Syndrome 
(AIDS) patients suggests a relationsh ip between these two diseases. To 
determine whether T cells from AIDS patients react with BE2, t:hei r 
lymph ocytes were phenotyped. Peripheral lymphocytes were incubated 
with MABS: OKT3 (pan), OKT4 (helper) , OKTS (suppresso~/cyto ­
toxic) , 0Kla1 (HLA-Dr), BE2 and nonspecific ascites fluid. Binding of 
MABS was assessed by incubation with a fluorescein-conjugated (Fab1 ) 
anti -mouse immunoglobulin. Cytofluorographic analysis detected flu -
orescent cells. Epidermiologic data and viral titers were correlated with 
phenotypic results on 25 AIDS patients with Kaposi's sarcoma (KSl. 
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12 AIDS patients with opportunistic infection (OI), 7 prodromal ho-
mosexuals, 19 heal thy homosexuals, 5 classical KS patients, 5 virally 
infected patients and 50 normal controls. 
BE2 reactivity was significantly (P :5: 0.001) elevated in 40% of AIDS 
patients with KS (10/25, x = 17 ± 8% BE2+), and 50% of AIDS patients 
with 01 (6/ 12, x = 14 ± 6% BE2+). Double labeling confirmed BE2+ 
cells were T -lymphocytes of both the helper and suppressor subset. 
Cont rol populations were BE2- . MAB BE2 reacts with lymphocytes 
fro m 43% (16/ 37) of AIDS patients and may be useful in elucidation 
of an etiologic agent. 
SESSIONB Delaware 
Joseph S. McGuire, M.D., Presiding 
1. Is Non-random Distribution of 3 H-Thymidine Labeled Cells 
in Confluent Keratinocyte Cultures a Technical Artifact? 
LEONARD MILSTONE, JOSEPH GOODHOUSE, SIDNEY KLAUS, AND 
JANE LAVIGNE, Dermatology Service, Veterans Administration Med-
ical Center, West Haven, CT . 
Non-random distribution of cells that incorporate 3H-thymidine in 
colonies of cultured keratinocytes is a common observation. Recently 
we noted that. non-random distribution of thymidine-incorporating 
ce lls occurs also in confluent keratinocyte cultures (J!D 8 /s:69- 74, 
1983) . Sun and Lavker (JID 82s:l21-127, 1983) have suggested that 
non -random d1stnbut10n of thymidine-incorporating cells was likely to 
be a general property of "basal" keratinocytes in uiuo. In contrast, 
Dover and Potten (JID 80:423-429, 1983) have argued that non -
ra ndomness was t he resu lt of unequal perfusion of the precursor 
th rough the multilayered epithelium in culture preparations. To test 
the possibility that non -random distribution was an artifact of the 
autoradiographic method, we vertically sectioned clusters of labeled 
and unlabeled cells and reexposed the sections to photographic emul-
SIOn. Labeled cells became relabeled while un labeled cells remained 
unlabeled. Moreover, the number of cell layers over labeled clusters 
was the same as t he layers over adjacent unlabeled clusters. To test for 
precursor diffusion through the multilayered epithelium, we incubated 
cultures in ethidium bromide and examined vertical sections by fluo-
rescence. Uniform fluorescence of basal cells indicated that eth idium 
bromide easily diffused through the epithelium. Technical artifacts do 
not account for non-random distribution of labe led keratinocytes in 
culture. 
2. Growth of Guinea Pig Keratinocytes in Cell Cultures Sup-
ported by Corneal Endothelial Extracellular Matrix (CEM): 
II. Cell S urface and Matrix Components Involved in Cell 
Attachment. SARA KUNIN, STEPHEN RANDELMAN , BENO MICHEL, 
ISRAEL VLODAVSKY, AND YORAM MILNER, Depts. of Biological 
Chemistry and Oncology (IV), The Hebrew University of Jerusalem, 
Jerusalem, Israel, and CPI Laboratories (BM), Beachwood, OH. 
The permissive effect of CEM in the attachment, spreading and 
growth of keratinocytes raises questions regarding the identity and 
mode of action of involved components, both on the cell surface and in 
the matrix . We have investigated the nature of such entities using 
chemical and enzymatic modifications of CEM, and lectin binding to 
keratinocytes' surface. CEM protein(s) seem to be involved in cell 
attachment, as evidenced by t he reduction in attachment of cells to 
11_1 atrix after treatment by trypsin, papain and chymotrypsin , or extrac-
tiOn by 0.5 % SDS. However, the treatment of CEM coated plates by 
heat or by 6 M .urea, which could primarily denature collagen, does not 
appreciably affect ce ll attachment. Thus, protein conformation does 
not seem to be crucial to cell attachment. However, cross- linking of 
CEM reduces cell binding, possibly by altering t he 3-dimensional 
arrangement of the CEM components, as indeed observed by scanning 
EM. Apparently, the glycosaminoglycans participate in the attachment 
process, as indicated by a reduction in cell attachment after pretreat-
ment of CEM with 100 mM K-periodate or 200 mM HN02. The lectins 
WGA and Con A, but not PNA, inhibit does responsively the binding 
of cells to CEM via a protein receptor site on tl1e cell surface. Pretreat-
ment of CEM with EGTA also causes a reduction in cell attachment, 
indicating a role for Ca2+ in this process. The purification of kerat.ino-
cyte plasma membranes has been achieved and the role of its glycopro-
teins as receptor sites for Ca2+ and CEM components is now being 
determined. 
3. Keratinocyte Growth Promoting Activity from Human P la -
centa. E. J. O'KEEFE, R. E. PAYNE, AND N. T. RussELL. Dept. of 
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Dermatology, University of North Carolina , Chapel Hill , NC. 
Since keratinocyte growth may be enhanced by hormones or mat rix 
proteins, we extracted placenta and tested the ext racts for growth-
promoting activity. Human placenta was ext racted with neut ral saline, 
2 M NaCl, 4 M urea, or 2 M KSCN and the extract dialyzed against 
water, centrifuged to remove precipitates, and lyophilized. Cells from 
sub-confluent human kerat inocyte cultures were plated in MCDB 153 
medium supplemented with insulin (5 1-'g/ml) , hydrocort isone (0.4 llg/ 
ml) , t ra nsferrin (5 1-'g/ml) , ethanolamine (0.1 mM) , phosphoetha nolam -
ine (0.1 mM ), and 0.5 mg per ml or less of t he extracts. The most 
potent growt h-promoting activity, detectable at 5 llg per ml, was present 
in a neut ral saline Ca++_Mg++_ free ext ract containing 1 mM EDTA 
and 1 mM P M SF. Cell counts of t rypsinized cells showed greater than 
100-fold enhanced cell number after 9 days at inoculation densit ies of 
10' cells per 35 mm dish a nd markedly enhanced plating efficiency at 
lower inoculation densit ies. At higher inoculation densities, kerat ino-
cytes became confluent earlier in the presence of t he ext ract. Mor-
phology of colonies differed from that of cells grown in dishes treated 
with purified agents wit h cell spreading activity such as collagen type 
I or IV or fibronectin , and cell number at confluence was higher in t he 
presence of the extract t han afte r plating on dishes with spreading 
agen ts. Addi t ion of epidermal growt h factor altered morphology of 
colonies a nd further enhanced growth. Human placenta contains a 
soluble keratinocyte growt h promoting activi ty which is probably not 
a matrix molecule a nd which is distinct from epidermal growt h factor. 
4 . Role of Fibronectin in Keratinocyte Sprea ding, Attachment 
a nd Move m ent. E . J . O'KEEFE, D . T . WOODLEY, R. E . PAYN E, AND 
N. T . RuSSELL, Dept . of Dermatology, University of North Carolina, 
Chapel Hill , NC. 
We have previously found t hat cultured human keratinocytes syn-
t hesize and deposit fibronectin on t he culture surface. In t his study we 
examined t he role of fibronectin in the spreading, attachment and 
movement of keratinocytes. Cells subcultured on t issue culture plastic 
treated with matrix proteins were fixed a fter 4 h and assayed for 
spreading under phase cont rast optics. T he percentage of attached cells 
was determined by count ing cells released by t rypsin 4 h after plating. 
Movement was assessed by observing displacement of particulate gold 
salts on t he culture surface. Less t han 10% of cells adherent to tissue 
cul ture plast ic were spread, but 60- 98% of cells were spread on fibro-
nectin or collagen types I or IV in the presence or absence of cyclohex-
imide. Afte r 24 h in the presence of cycloheximide, spreading was 
sim ilar with or wi t hout matrix proteins. Ant ibody t o li bronect.in pre-
vented spreading by fib ronectin, but not by collagen type IV . In cont rast 
to cell spreading, attachment was increased only moderately by fib ro-
nectin (4 1 %) or collagen type IV (10%) and was decreased by collagen 
type I (27 %), indicating t hat spreading and attachment may re l1ect 
different types of cell -matrix in te ractions. Increased cell density or 
collagen type IV enha nced cell movement. Al t hough exogenous fibro -
nectin had li ttle effect on cell movement, libronectin deposited by the 
cells and detected by im munofluorescence correlated wit h displacement 
of gold particles, indicating t hat a keratinocyte deposits fibronectin 
along t he path it traverses. F ibronectin promotes spreading and attach-
ment of cul t ured human keratinocytes an d is associated with t heir 
paths of movement . 
5 . H uman Keratinocy te Adhesion and Pha gocytosis P romoted 
by F ibronectin . A. TAKASHI MA AND F . GRINNELL, Dept. of Cell 
Biology, Un iversity of Texas Health Science Cente r, Dallas, TX. 
Early passage keratinocytes from human fo reskin or cadaver skin 
were tested for attachment a nd spreading on human plasma fibronectin 
(pFN)-coated culture dishes and binding and phagocytosis of pFN-
coated latex beads. When cells were incubated on dishes coated with 
20 fJ.g/ml pFN, 15% of t he cells attached in 1 hour, and 80% of the 
attached cells were spread. On serum albumin (BSA) -coated dishes, 
however, only 1% of t he cells attached, and there was lit tle if any 
spreading. In dose- response expe riments, maximal spreading of kera-
ti nocytes occurred wit h 20 llg/ml pF N, but maximal spreading of 
human fibroblasts required only 2- 5 1-'g/ml pFN. Kerat inocytes incu-
bated in suspension with 0.76 !Lm la tex beads were found to bind pFN-
coated beads but not BSA-coated beads, and much more bead binding 
occurred at 37" t han at 4 •. Based on cell morphology, basal keratino-
cytes appeared to bind beads better t han di fferent iated cells. Except at 
early t imes most of the bound beads could not be removed by t rypsin 
t reatment suggesting t hat they were in ternalized. This possibility was 
con fi rmed s ince most of t he pFN-coated beads (a ll fo llowing t rypsini-
zation) were detectable by indi rect immunolluorescence wit h ant i-pFN 
ant ibodies, only if the cells were permeabilized. Also, t he inte rnalized 
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beads appeared to be in a perinuclear distribution. Finally, in both 
adhesion and phagocytosis assays t he cells were confirmed as keratin -
ocytes by indirect immunofluorescent staining with anti -keratin a n t i-
bodies. 
6. The Effect of Platelet Factors on Epidermal Cell Outgrowth 
in Skin Explants. P . A. HEBDA AND W. H. EAGLSTEIN , Dept. of 
Dermatology, University of Pittsburgh School of Medicine, Pitts-
burgh, PA. 
We previously reported t hat a commercial preparation of Platelet-
Derived Growth Factor (PDGF) enhances epiderma l cell outgrowth 
from skin explan ts in t he presence of fetal bovine serum (FBS); 
however, in serum-free cultures commercial PDGF did not support 
outgrowt h. S ince t hen we have grown skin explant cul tures ± FBS and 
a soluble platelet homogenate fraction (PHF). The data below a re a 
summary of an evaluat ion of outgrowth from a tota l of 1200 explants, 
120 specimens in each of 10 groups. Outgrowth was measured micro-
scopically every other day for seven days. T he values below a re the 
di ffe rences in the mea n outgrowt h (JLm ± SE) between days 3 and 7. 
FBS (%) PHF (!'g/ml) 0 26 131 262 
0 
5 
0 
231 ± 29 
238 ± 47 
166 ± 33 
297 ± 58 
130 ± 36 
358 ± 59 
141 ± 41 
Our results show a concent ration-dependent stimulat ion of cell out-
growth with PHF a nd no FBS. This stimulatory effect is heat-stable 
(60"C fo r 2 min) . When explants were cultured wit h various concent ra-
tions of PHF and 5% FBS, slower outgrowth was observed suggest ing 
t he presence of a n inhibi to r. The inhibito ry effect is heat- labile. We 
conclude t hat plate lets conta in a factor (or factors) which stimulates 
epidermal cells in explant cultures. Since t he stimulatory factor sup-
ports growt h in t he absence of FBS, we believe it is not the classical 
PDGF. T here is evidence suggesting a n inhibitory factor in PHF that 
is active wit h 5% FBS. These fac tors, which a ffect epidermal cells and 
are probably present in wounds due to platelet aggregation, may be 
important in regulating epidermal cell response to wounding. 
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7. The Effect of Gamma Interferon on Cultured Human Kera-
tinocytes. VERA B. MORJ-IEN N, BRIAN J . NICKOLOFF, THOMAS C. 
MERI GAN , AND T ERESA Y. BASI·IAM , Div. of Infectious Diseases, 
Depts. of Medicine a nd Dermatology, Stanford U nive rsity School of 
Medicine, Stanford, CA. 
Gam ma in terferon induces expression of HLA-DR ant igen in a 
number of cells and cell lines: monocytes, vascular endothelium and 
melanoma cells. Recent ly, we have demonstrated that recombinan t 
inte rferon--y (r-lFN--y) induces t he expression of HLA-DR ant igen on 
cul tured human epiderma l cells. T o determine whether La ngerhans 
cells (LC) medjate t his expression, we depleted epidermal cell suspen-
sions of LC and incubated t hese cul tures with r-IF N--y. Four days after 
addi t ion of r-IFN --y, t he cul tures were t rypsinized and t he number of 
viable cells/plate counted using t. rypan blue. Using monoclonal a nti-
body a nd 11uorescence activated cell sorte r analysis, the cells were 
stained and the % flu orescent cells determined. 
Co ntrol 
r-IF N --y (1 ,000 U/ml) 
cell #/plate 
5.5 X 105 
2.0 x w• 
ce ll s expressin ~: HLA-DR 
(% above control) 
65 
T o determine whether r-IF N--y had t hese same effect s on malignant 
keratinocytes, a human squamous cell carcinoma cell line (SCL-1) was 
used. The cells were incubated with r-IFN--y for 6 days a nd the number 
of viable cell s/pl ate and the % of cells expressing HLA-DR determined 
as above. 
Cont rol 
r- IFN--y (1,000 U/ml ) 
cell #/plate 
2.8 X 106 
0.3 X 10" 
% cells expressing HLA-DR 
1.0 
38.0 
T he r-IFN--y causes expression of HLA-DR ant igen by normal and 
transformed human keratinocytes and this expression is independent 
of LC. Also r-IFN--y reduces t he number of kerat inocytes and SCL-1 
cells/plate. 
8 . Diffe r entiation and Cell Cycle Specific Growth Arrest 
S tates of Normal Human K e ratinocyte Stem Ce lls . M. R. 
PITTELI<OW , J . J . WILLE, JR., AND R. E . SCOTI, Depts. of Derma· 
tology and Cell Biology, Mayo Clinic a nd Mayo Foundation, Roch· 
ester, MN. 
The relations hip between proliferation and differentiat ion a nd the 
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c,ha racteristics of cell cycle growt h arrest in normal neonate and adult 
human ke ratinocyte stem (NHKS) cells a re presented. These results 
h a ve been achieved by the culture of NHKS cells in MCBD153 growt h 
m e dium supplemented wit h insulin, epidermal growt h factor, bovine 
p it ui ta ry extract, and calcium. Several possible mechanisms for t he 
regulation of cell proliferation and di fferent iation in th~ cell cycle have 
been studied. Removal of growt h facto rs and eleva tiOn of medmm 
calcium to 2 mM results in topologica lly defined di ffe rent iation wit hin 
ke rat inocyte colonies. G , growth arrest has been reversibly induced in 
low density cell cul tures by deprivation of isoleucine and at another G, 
state by cul ture in MCBD153 medium condi t ioned wit h lectin -stimu-
lated huma n periphera l blood lymphocytes. Induction of keratinocyte 
d ifferen t iation did not occur from t hese two G, a rrest states when 
gr owth factor deficient medium containing 2 mM Ca++ was added. 
H o weve r, colony rearrangement and stratification occurred in condi-
t io ned medium. Growt h a rrest by t hree other methods also has been 
achieved. P lacement of cells at high density in complete growth me-
d ium or in suspension in semisolid methyl cellulose resul ted in com-
b ined G 1 a nd G2 growt h arrest whereas treatment of cultures with 
ICRF159 (Razoxane) resulted in Gz arrest. However, when such cells 
a re t hen placed in growt h factor defi cient medium containing 2 mM 
c a++, differentiation occurs wi t hin 2-4 days. This is associated wit h 
enrichment of cells wi t h a G , content of DNA. These data suggest t hat 
N HKS cells can growth a rrest at va rious states in the cell cycle, but 
t h at di ffe rent iat ion can occur only at certa in arrest states. 
9. Modulation of Proliferation in Human Epidermal Keratin-
ocyte and Melanocyte Cultures by Dissolved Oxygen. T . HOR-
!KOSHI , A. K. BALIN , M. EISIN GER, AND D. M. CARTER, The Rock-
efeller University, New York , NY. 
W e have compared growth kinetics of secondary cul tures of neonatal 
ke r a tinocytes and of cell strains of melanocytes, all cul tured at different 
oxygen tensions. Kerat;inocytes were grown in MCDB 153 medium wi t h 
5% feta l bovine serum (FBS), 10 ng/ml epidermal growth factor, 5 11g/ 
m l insulin , 0.5 11g/ml hydrocort isone and 0.1 mM ethanolamine and 
p hosphorylethanolamine. Melanocytes were grown in MEM wit h 5% 
FBS a nd 10 ng/ml 12-0 -tetradecanoyl-phorbol-1 3-acetate. Flasks were 
equilibrated wi th gas mixtgures containing 5% C0 2 and various pa rt ia l 
p ressures of oxygen (POz 7- 620 mm Hg); 104 cells/em' were added; and 
flas ks incubated (37") in incubators electronically mainta ined at de-
s ir ed oxygen tensions. 
K eratinocytes grew logari t hmically at POz 125- 145 mm Hg with 
mean population doubling time of 2.8 days. At lower oxygen tensions, 
growth was decreased: by 10- 15% at P02 35-40 mm Hg and by 90% at 
P02 7-9 mm Hg. Keratinocyte proliferation was also inhibited by 65% 
at P 0 2 210-240 mm Hg. P02 620 mm Hg was cytotoxic. Melanocytes 
grew best at P0 2 7- 40 mm Hg. Growth was reduced: by 30% a t P02 
125-145 mm Hg; and eve n more at Oz tensions greater t han 210- 240 
mm H g. P02 620 mm Hg was cytotoxic. 
T hus optimum 0 2 tension for keratinocyte growth is higher than 
t hat obse rved for maximal melanocyte growth and exceeds t hat which 
we h ave previously shown for fibroblasts. Opt imum 0 2 tensions for cell 
growth, however, never exceed that in t he ambien t environment. lf 
elevated P02s promote clinical wound healing, it is by a mechanism 
ot h e r t han direct ly promoted cellula r growt h. 
10. Chara cterization of Ke ratins in Human Esophageal Epi-
t helium. MARIKO SEI SHIMA , YASU O KITAJ IM A, KA ZUFU MI YON EDA , 
Y ORIKO TSU NEDA, AND SHUNJI MORI , Depts. of Dermatology, Gifu 
U niversity School of Medicine, Gifu, and Jichi Medical School, 
T ochigi, J apan. 
H uman esophagel keratins were biochemically characterized by 
SDS-PAGE and amino acid ana lysis, and immunologically by immu-
noblot technique, Ouchte rlony method and immunofluorescence mi-
croscopy using an ant ibody (A) against callus keratins which reacts 
with whole human epidermis and another ant ibody (B) against 64- 69 
K ke ratins which reacts wi t h suprabasal cells of epidermis. The keratins 
of esophagea l epi t helium were isolated from 12 individuals by using 
0.05 M Tris HCl buffe r (pH 9.0) containing 8 M urea 25 mM-
2mer captoethanol. Antibodies against callus and the 64- 69 K keratins 
were separate ly obta ined by immunizing rabbi ts . The keratin patte rns 
of esophageal epit helium consisted of 3 main bands wit h molecular 
weights of 57 K, 55 K, and 46 K and other severa l minors, alt hough 
t hose of normal human epidermis did of 68 K, 66 K, 62 K, 60 K, 55 K, 
53 K and 50 K keratins. This shows the absence of larger 60- 68 K 
keratins in esophageal epi t helium. By immunoblot technique, both 
antibodies, A and B reacted with all keratin subclasses of callus and 
epide rmis, a nd even of esophageal epit helium. By Ouchte rlony method, 
ABSTRACTS 411 
both ant ibodies produced 2 precipit in lines to callus and 1 line to 
esophageal keratins, which fused with one of t he precipi t in lines seen 
between callus keratins and ant ibodies. These antibodies, however, did 
not react wi t h t he lower 2 to 3 layers of esophageal epi thelium in 
t issues by immunofluorescence microscopy, although they reacted wit h 
the upper layers of esophageal epit helium. These resul ts may suggest 
that t he kerta ins in lower esophageal epit helium are immunologically 
masked, since electron microscopy has shown t he existence of inter-
mediate fil aments in t he lower esophageal epit helium, and t hat t hey 
are exposed in t he upper layers. 
11. Changes in Epidermal Proteins During Kera tinocy te Dif-
fe rentiation In Vivo_ R. S. LABIB, G. J . AN HALT, H . P. P ATEL, 
AND L. A. DIAZ, Dept. of Dermatology, T he Johns Hopkins Univer-
sity , Balt imore, MD. 
Changes in the protein pattern of keratinocytes during di fferentia-
tion in vivo have not been studied. We examined these changes in three 
cell populations of Balb/c neonatal mouse epidermis at di fferent stages 
of differentiation, obtained by trypsinization, scraping and F icoll gra -
dient cent rifugation. These were basal and spinous cells, (BS, 55% and 
40%, respectively), granular (Gr, 75%) and cornified (Co, >95%) cells. 
The proteins of each popula tion were differentially exctracted in to t he 
following five groups: 1) Cytoplasmic soluble proteins (Cytosol); 2) 
Nonionic detergent soluble proteins (N IDS) ; 3) Salt dissociated pro -
teins (SDP ); 4) SDS and urea soluble proteins; 5) Disulfide cross- linked 
fibrous proteins (SSFP). The ext racts were analyzed by SDS-polyacryl-
amide gel electrophoresis a nd quantitative densitometry. T he protein 
patterns showed remarkable di fferences between the different popula-
t ions. The cytosol showed 5 major peaks in BS at MW. 91, 43, 29, 15 
and 13 K. The 43 K pea k comigrated wi th actin and was also a major 
peak in Gr. The 91 and 29 K (as well as most of t he other sma ll peaks) 
decreased wi t h differen tiation. The 75 K became a major peak in SC. 
The NIDS showed only subtle differences from t he cytosol. T he pre-
dominant peaks of SDP were 13- 17 K in BS (comigrating wit h his tones 
H2, 3 and 4), 60-85 K in Gr and 27 and 32 K in Co. In SDS and urea 
extracts, the keratins were the major peaks and t hese were 47, 53, 58, 
60 and 67 K in BS. The SSFP were mostly made of the higher MW 
keratins and constituted t he major p roteins in SC. T he major keratins 
in Co were 58, 62 and 64 K. By identifying these proteins, t he present 
findings should improve our understanding of protein changes in whole 
epidermal ext racts under various experimental condi t ions. 
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L Levels of Androgens Including Plas ma 3a-Andros ta nediol 
in Women with Acne _ D. P . LOOKIN GBILL, N. EGAN , L. M. 
DEMERS, R. HORTON , AND R. J . SANTEN, Depts. of Medicine (Divs. 
of Dermatology and E ndocrinology) and Pathology, Pennsylvania 
State University School of Medicine, Hershey, PA, and Div. of 
Endocrinology, University of Southern California, Los Angeles, CA. 
Two t hl!tlries have been proposed for the role of androgens in acne: 
1) increased glandula r (i.e. adrenal and/ or ovarian) production of 
androgens and 2) enhanced conversion in the skin of p lasma precursors 
to dihydrotestosterone (DHT) . DHT is metabolized to 3a-androsta-
nediol (3a-diol) and then to 3a -androstanediol glucuronide (3a-diol 
G), which reente rs t he circulation . Recen tly, elevated plasma levels of 
3a-diol G have been shown in women with idiopathic hirsutism. Sub-
sequent ly, we reported increased 3a-diol G levels but normal total and 
free testosterone (T) levels in an unselected group of women with acne. 
However, the cl inical presence of androgen excess in t he control women 
was not carefully excluded. We now report furt her evaluation of the 
initial 18 female acne patients and 16 carefully screened controls. T here 
was no signi ficant di ffe rence between patients and controls in their 
plasma levels of tota l T (patients = 48 ± 14 ng%, contro ls = 45 ± 16 
ng%), free T (patients= 6 ±. 3 ng%, cont rols= 6 ± 2 ng%), dehydroe-
piand rosterone-sulfate (patients = 2.8 ± 1.0 11gj ml , controls = 2.8 ± .9 
!Lg/ ml ), and androstenedione (patients = 1.5 ± 0.6 ng/ ml, controls = 
1.2 ± .4 ng/ ml ). In contrast 3a -diol G values were elevated in 13 of the 
18 acne patients (patients= 11 7 ± 75 ng%, controls = 43 ± 13 ng%, P 
< .001). These fin dings of increased levels of 3a-dio l G, in t he face of 
normal values fo r adrena l and ovarian androgens, support the concept 
that peripheral androgen production may play the dominant hormonal 
role in the pathogenesis of acne, and that 3a-diol G may be tbe most 
sensit ive marker for t his process. 
412 ABSTRACTS 
2. Adrenocortical Response to Exogenous ACTH in Women 
with Chronic, Treatment-Resistant Acne. P. POCHI , H. COM· 
ITE, AND C. LONGCOPE, Dept. of Dermatology, Boston University 
School of Medicine, Boston, and Dept. of Obstetrics and Gynecology, 
University of Massachusetts Medical School, Worcester, MA. 
The results of published studies are at variance concerni ng the 
presence or absence of increased adrenocortical activity in acne. 
Twenty-seven women with chronic, treatment-resistant acne (group 
A) were administered ACTH following overnight dexamethasone 
suppression. One-half unit of cosyntropin was given i.v . and blood 
samples drawn at 0, 15, 30 & 60 minutes. The following steroids were 
measured by radioimmunoassay at each t ime-interval: dehydroepian· 
drosterone (D) ng/ml , dehydroepiandrosterone sulfate (DS) J.Lg/ml, 
androstenedione (A) ng/ml, 17-0H-progesterone (17P) ng/ml and cor-
tisol (F) J.Lg/dl. The same studies were carried out in 28 age-matched 
controls (group B). The results were: 
0' 
15' 
30' 
60' 
A 
B 
A 
B 
A 
B 
A 
B 
D DS 
1.44 1.95 
1.06 2.38 
5.18 1.97 
3.54 
7.01 
4.43 
7.64 
4.32 
2.45 
2.10 
2.43 
2.13 
2.60 
A 
0.75 
0.88 
1.11 
1.32 
1.24 
1.44 
1.43 
1.37 
17P 
0.79 
0.93 
1.10 
1.41 
1.39 
1.53 
1.12 
1.43 
F 
2.4 
2.6 
13.2 
13.3 
19.3 
16.7 
23.3 
21.5 
Analysis of variance disclosed a significant difference in t he increase 
of the adrenal androgen, D, in acne patients vs. normals (p < .01), 
demonstrating that women with chronic, treatment-resistant acne are 
adrenocortical-hyperresponsive. However, lack of an abnormal rise in 
17P levels suggests that adrenocorticalll - or 21-hydroxylase deficiency 
is not characteristic of this group of patients. 
3. Rat Ear Injection of Propionibacterium acnes: An Acne-
Relevant Model of Chronic Inflammation. LARRY M. DE 
YOUNG, JOHN M. YOUNG, STEPHEN J . BALLARON, DOREEN A. 
SPIRES , AND S. MADLI PUHVEL, Syntex Research, Palo Alto, CA, 
and UCLA School of Medicine (SMP), Los Angeles, CA. 
To develop an acne-resistant model of chronic inflammation 140 J.Lg 
of heat-killed P. acnes (Wellcome strain CN 6134) was injected i.d. into 
the right ears of Sprague Dawley rats. This produced a doubling of ear 
th ickness by 1 day and a peak of 3-5 times control thickness by 30 
days. At 90 days ears were still 40% thicker than saline controls. 
Histologically there was early polymorph accumulation giving way to 
macrophages and lymphocytes by 7 days. By day 9 the formation of 
acneiform keratinized lesions was apparent. Three isolates of P. acnes 
from inflammatory acne had sim ilar activity, and 4 of 5 isl!llates from 
non -acne subjects were active. In groups of 5 rats the mean number of 
keratinized lesions produced by 140 J.Lg of the above 9 samples of P. 
acne:; ranged from .2 to 7.8 at 15 days. Lesion number correlated with 
ea r thickening (R = .9). P. granulosum (VPI 6500), Strep. lactis, E. coli 
B, and Staph. epidermidis failed to produce the combination of chronic 
inf1ammation and high lesion count seen in the active P. acnes strains. 
Benzoyl peroxide, tetracycline, phenidone and cis and trans retinoic 
ac id were inactive in inhibiting P. acnes (CN 6134) inflammation. The 
corticosteroid fluocinolone aceton ide produced dramatic suppression, 
but upon cessation of treatment ears returned to inflamed levels. The 
specificity for P. acnes, the formation of keratinized cysts, and t he 
recalcitrance of the inflammation suggest our model is indeed relevant 
to acne. 
4. Effects of Topical Triamcinolone Acetonide, Retinoic Acid 
and Anthralin on asebia Mouse Skin. WILLIAM R. BROWN AND 
MARGARET H . HARDY , Dept. of Biomedical Sciences, University of 
Guelph, Guelph, Ontario, Canada. 
The mutant mouse asebia has been proposed as an animal model of 
psoriasis on the basis of its chronic epidermal hyperplasia and dermal 
inflammation . Its short sparse hair coat facilitates topical drug testing. 
We studied the effects of topical triamcinolone acetonide (T A), retinoic 
acid (RA) and anthralin to see if asebia responded in t he same way as 
psoriatic or normal sk in . TA 0.25% caused a rap id decrease in epidermal 
labelling index (LI) followed by a rebound above the control level at 10 
days and a decrease below control level at 20 days. A sim ilar pattern 
of LI values occurred in t he untreated contralateral skin apparently 
due to systemic absorption. Epidermal thickness was decreased at all 
times in both TA treated and untreated skin . RA 0.25% caused inflam-
mation of the skin and greatly increased t he LI and thickness of the 
epidermis. RA 0.05% also increased epidermal th ickness and LI but 
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there was no noticeable inflammation. Twenty days after RA there 
were also increased LI and t hickness at a distant site. Anthralin 0.25% 
produced increases in LI and thickness, with increases at the contra-
lateral site at 20 days. Anthralin 0.05% increased LI and thickness at 
10 days, but at 20 days LI and thickness were down to the control level 
in treated skin and below in untreated skin. Thus, the effect of TA in 
the asebia mouse was similar to that seen in psoriatic and normal 
human skin. RA and anthralin tended to increase hyperplasia over the 
period of 20 days. Although RA and anthralin are known to eventually 
decrease hyperplasia in psoriat ic lesions, t here appears to be an initial 
increase before the decrease. 
5. Autoradiographic Localization of Tritiated Dihydrotestos-
terone in the Flank Organ of the Albino Hamster. ANNE W . 
LUCKY, Depts. of Dermatology and Pediatrics, University of Cincin-
nati College of Medicine, Cincinnati, OH. 
In the hamster flank organ, the growth of hair and sebaceous glands 
are androgen dependent functions . In order to be able to see autoradi-
ographic localization of androgens arou nd hair follicles, albino hamsters 
were studied to avoid confusion of silver grains with hair pigment 
granules wh ich a re abundant in t he common golden hamster. Mature 
male hamsters, castrated for 24 hours, were given 0.5 J.Lg/100 gm body 
wt 5a-dihydro(1,2,4,5,6,7-"H)testosterone ("H-DHT) equivalent to 150 
J.LCi/100 gm intravenously 60 min before sacrifice. For competitive 
inhibition controls, other an imals were treated with 1 mg/100 gm 
unlabelled DHT subcutaneously 30 min before receiving "H-DHT. 
Using the technique of thaw-mount steroid autoradiography, 4 !'ill 
unfixed frozen sections were mounted in the dark onto emulsion-coated 
glass slides and allowed to develop for 4-6 months. Steroid metabolites 
of 3H-DHT were assessed by thin layer chromatography (TLC) in 
paired tissue samples. 
"H-DHT was concent rated over t he nuclei of sebaceous gland cells 
in the fl ank organ. The label was heaviest at the periphery of each 
lobule. No label was found over hair follicle cells. There was no nuclear 
localization of"H-DHT in the animals pretreated with unlabeled DHT. 
By TLC, the largest proportion of radioactivity in t he flank organ 
remained DHT. The unlabeled DHT competitively inhibited 69% of 
uptake in t he flank organ (192 cpm/mg vs 60 cpm/mg). 
Because steroid hormones are functional when translocated to nu-
clear receptors, nuclear localization by autoradiography defines recep-
tor sites. Specific DHT receptors in the hamster flank organ are located 
in sebaceous gland tissue with few, if any, sites in hai r follicles. 
6. Effects of Cerulenin on Fatty Acid Synthesis by Hamster 
Costovertebral Glands. DIANE L. RUDDLE, CHARLES J. BEDORD, 
AND BONNIE M. WAGNER, Institute of Biological Sciences, Syntex 
Research, Palo Alto, CA. 
The effects of (2S) ,(3R)-2,3-epoxy-4-oxo· 7 ,10-dodecadienoylamide 
(Cerulenin), an inhibitor of fatty acid synthetase, on the biosynthesis 
of fatty acids in homogenates and punch biopsies of hamster costov· 
ertebral (CVO) glands was determined. Glands were excised, cleaned 
of subcutaneous fat and muscle and homogenized. Crude 100,000 g 
supernatants were incubated with 100 J.LM [2-"C] malonyl CoA, and 
the dependency of fatty ac id biosynthesis on protein, pH, time and 
co factors was determined . Analysis of reaction products by TLC, fol-
lowing saponification, showed fatty acid as the only labeled product. 
Addition of cerulen in inhibited fatty ac id synthesis in a dose response 
manner (IC50 : 37 J.LM). 
CVO punch biopsies incorporated [1-"C] acetate into fatty acids 
(84 %) and material migrating with cholesterol (11%) and squalene 
(4%) as analyzed by TLC. Pre-incubation of OVO biopsies with ceru-
lenin for 30 min inhibited acetate incorporation into total lipid in a 
dose response manner (IC50 : 170 J.LM). Cerulenin (200 J.LM) inhibited 
fatty acid synthesis by 68% and free sterol synthesis by 20%, while 
squalene formation was unaffected. 
Inhibition of fatty acid synthetase activity cou ld possibly be useful 
in control of lipid synt hesis by sebaceous glands. 
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7 . The In Vitro Metabolism of 13-cis-Retinoic Acid in a Model 
Sebaceous Structure, the Rat Preputial Gland. K . MADANI, A. 
CHOU, AND G. BAZZANO, Tulane University, School of Public Health 
and Tropical Medicine and Touro Research Institute, New Orleans, 
LA. 
13-cis-RA is t he drug of choice in nodular cystic acne. 13-cis-RA 
diminishes the size and the function of sebaceous glands. Little is 
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known of the metabolic fate of 13-cis-RA in the sebaceous gland. 
Preputial glands from normal and vitamin A deficient male rats were 
incubated with 13-czs-H3-RA for 3'12, 12 and 24 hours. HPLC was used 
to ident ify t he metabolites. 13-cis-RA was rapidly converted to a less 
polar compound, Metabolite I, by thepreputial glands f~om bot h ~ormal 
a nd deficient rats. In normal preput1al gland, Metabolite I was furt her 
metabolized to two more polar compounds. Metabolite II and 4-keto-
13-cis-RA. In contrast, Metabolite I was not metabolized further by 
the preputia l gland from deficient rat. The t ime course of in u1:tro 
metabolism of 13-cis- RA is shown in t he following table. 
Normal rat Deficient rat 
Compound 
3'12 hr 12 hr 24 hr 3 11• hr 12 hr 24 hr 
13-cis-RA 17% 20% 8% 23% 21% 19% 
Metabolite I 59% 33% 10% 61% 65% 57% 
Metabolite II 13% 16% 13% 8% 7% 10% 
4-k eto-13-cis-RA 10% 31% 68% 7% 7% 14% 
In conclusion, the fin a l metabolic product of physiological dose of 
13-cis-RA in rat preputial glands appears to be t he 4-keto-13-cis-RA. 
However, t he inte resting aspect was the init ia l conversion of 13-cis-RA 
to a less po lar derivative, and the fai lure of preputial gland of vitamin 
A deficient rat to further metabolize this less polar compound to the 
more polar 13-cis-RA derivatives. The latter may be due to t he reduced 
level of P -450 enzyme in vitamin A deficien t rats. 
s . Analysis of Hamster Ear Sebum Reveals Pronounced Sexual 
Dimorphism. JOEL L. BRIND, Emc ALAN!, VICTOR R. WHEATLEY, 
AN D NORMAN 0RENTREICH, Orentreich Foundation for the Advance-
ment of Science, New York, and Dept. of Dermatology, New York 
University School of Medicine, New York, NY. 
Lipids of the earlobe of mature vs immature and male vs female 
Syrian hamsters were analyzed. Surface lipids were extracted with 
hexane swabs and total lipids were extracted in hexane for 48 hr. 
Following thin-layer chromatogrpahy (TLC), separated lipid classes 
were scraped, eluted, weighed, saponified and extracted without ac idi-
fication . Resulting alcohols, diols, glycols and sterols were separated 
and quant ified by TLC and gas-liquid chromatography (GLC). Isolated 
molecular species were further characterized by UV and IR spectros-
copy, Cr03 oxidation, acetylation by acetyl chloride, iodine uptake and 
the Liebermann-Burchard test. 
Differences between mature and immature animals of the same sex 
were quantitative only. However, marked qualitative differences were 
found between males and fem ales. The long chain diol fraction from 
males conta ins 2 major species. The same 2 major long chain diol 
species are present in the female, but t here are 2 additional major 
species present in t he fe male. 2 male-specific sterols were iso lat~d (one 
of which wsa isolated in trace amounts from females), and a female-
specific sterol, not present in males, was also characterized. Small 
quantities of male specific alcohols were also isolated. . 
The composition of total and surface lipids from each sex Is very 
similar, indicating that most of t he ear lipids are of sebaceous origin. 
The presence of these several sex-specific sebum markers should be 
useful in studying sebaceous gland physiology and its response to 
hormones and other substances. 
9 . Polar Lipids of Cohesive and Desquamated Human Stratum 
Corneum. SHERRI A. LONG, JOHNS. STRAUSS, PH ILIP W. WERTZ, 
AN D DONALD T . DOWNING, The Marshall Dermatology Research 
L aboratories, University of Iowa College of Medicine, Iowa City, IA. 
Human polar stratum corneum lipids have been investigated to 
determine which types of lipids are present and whether any changes 
occur during desquamation. Previously published studies have impli-
cated the epidermal ceramides in the water barrier function of the skin , 
and observations on recessive x-linked ichthyosis have indicated that 
hydrolysis of cholesteryl sulfate may be a necessary step in the shedding 
of horny cells from the skin surface. In the present study, t he lipids of 
cohes ive stratum corneum were sampled by rinsing the forearms of 
human subjects with ethanol, and linings from orthopedic casts served 
as t he source of desquamated material. The polar lipids from each 
source were isolated and quantitated by thin-layer chromatograp hy in 
conjunction with photodensitometry. In each case, six series of cer-
amides were identified by comparison with authent ic standards pre-
pared from pig epidermis. The structures of the individual types of 
ceramides found in t he human materials closely paralleled those re-
cently reported for pig epidermis. The building blocks from which these 
human ceramides are made include sphingosines and phytosphingo-
sines a nd nonhydroxy, a-hydroxy and w-hydroxy fatty acids. Consist-
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ent with t heir proposed role in the water barrier, most of the hydro-
phobic chains in t hese compounds are unbranched and saturated. No 
significant diffe rences were found between t he ceramide profi les of 
cohesive and desquamated stratum corneum cells. However, cholesteryl 
sulfate constitutes 12.0 ± 4.0% of t he polar lipid from intact stratum 
corneum but is diminished to 3.5 ± 1.5% in desquamated corneocytes. 
This observation supports t he idea that choleste ryl sulfate is an impor-
tant determinant of corneocyte cohesion . 
10. A Quantitative Method for the Analysis of Drug Levels in 
the Microcomedone. M. WORTZMAN, R. SCOTT, P. WONG, AND 
0. MILLS, Neutrogena Corp., Los Angeles, CA, and Univers ity of 
Pennsylvania (OM), Philadelphia, PA. 
One of the major factors in inflam matory acne therapy is t he 
reduction of the anerobe P. acne. For a drug to be effective, it must 
penetrate in to the follicular recesses of the skin, and accumulate to an 
effective concentration within t he micromedone. In addi t ion, little is 
known about the metabolism or degradation of most anti-acne drugs 
within the microenvironment of the comedone. To study t hese effects, 
we combined t he P. acne reduction and follicular biopsy techniques of 
Kl igman and Mills, with an analysis of the microcomedone contents 
for active drug and drug metabolites by high pressure liquid chroma-
tography. For t hese assays, we studied 3 groups of volunteers treated 
wi th 1) 2.5% benzoyl perox ide, 2) 5.0% benzoyl peroxide and 3) 2.0% 
erythromycin . We sampled t he benzoyl peroxide subjects at 0, 1 and 2 
weeks. The erythromycin subjects were samples at 0 and 6 weeks. In 
addition to P. acne densities, we carefully removed a number of intact 
microcomedones fro m the follicu lar biopsy slide. The microcomedones 
are t hen dissolved in tetrahydrofuran, and analyzed by high pressure 
liquid chromatography to determine the benzoyl peroxide to benzoic 
acid ratio or the erythromycin to an hydroerythromyci n ratio. The drug/ 
metaboli te concent ration was t hen compared to the P. acne reduction. 
We have found a significant correlation between P. acne reduction and 
t he active drug concentration within the comedone. Clearly, less P. 
acne reduction occurs in subjects who showed low concentrations of 
benzoyl peroxide and erythromyci n and high concentrations of benzoic 
acid or anhydroerythromycin . These resul ts suggest that diffe rences in 
drug metabolism or deactivation of the active drug by individuals, may 
explain t he range of clinical responses observed in acne t herapy. 
11. Antimitotic Activity of Oxidized Sterols. ANTHONY A. GAS-
PARI AND ROBERT L. RlETSCHEL, Dept. of Dermatology, Emory 
University School of Medicine, Atlanta, GA. 
This study examined the ability of ox idized derivatives of cholesterol 
to in terfere with t he mitotic cycle, using Van Scott's assay. In this 
assay, a drug that has ant imitotic activity and is not a metaphase 
blocking agent will inhibi t t he formation of podophyllin-induced me-
taphase figures (as counted on histologic specimens). Mouse vaginal 
epithelia were classified as estrogen- or progesterone-p redominant on 
t he basis of histologic cri teria. Podophyllin -injected mice in the estro-
genic phase of t he estrus cycle demonstrated high metaphase figure 
counts (average 284.86 ± 132.01). All intravaginally administered com-
pounds in t his group inhibited the formation of metaphase figures , 
including 25-0H-cholesterol (72 % suppression), 7-ketocholesterol 
(51 % suppression) , methotrexate (56% suppression), and a cholesterol 
control (46 % suppression). Mice in t he progesterone-predominant 
phase of the estrus cycle had lower counts of podophyllin-induced 
metaphase figures (142.13 ± 39.39) . In t his group, 25-0H-cholesterol 
was t he most effective inhibitor (59 % suppression) , fo llowed by 7-
ketocholesterol (48% suppression) and methotrexate (40% suppres-
sion) . The cholesterol cont rol (5 % suppression) did not have any 
significant effects. Thus the estrogen-predominant epit helium is sus-
ceptible to both specific and nonspecific mitotic inhibitors. The pro-
gesterone-predominant epithelium is only susceptible to methotrexate 
and oxidized sterols. This suggests that oxidized sterols may have 
antimitotic activity, for they specifica lly inhibited t he formation of 
metaphase figures in t he diestrus epithelium. 
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I. The In Vivo Properties of 12-Hydroxyeicosatetraenoic Acid 
(12-HETE) in Normal Skin. P.M. Dowo, A. KOBZA BLACK, P. 
WOOLLARD, R. D. CAMP, AND M. W. GREAVES, Institute of Der-
matology, Homerton Grove, London . 
12-HETE, the 12-l ipoxygenase product of arachidonic acid, is che-
mokinetic and chemotactic fo r human neutrophils in vitro. 12-HETE 
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is present in lipid extracts of scale and chamber fluid from involved 
skin of patients with psoriasis and may be relevant to t he pathogenesis 
of t he psoriatic neutrophil infil t ra te. We have previously shown that 
in tradermal infusions of 12-HETE produce a neutrophil and mononu-
clear cell inllltrate (Dowd et al., Brit. J. Derm., in press). We have 
subsequently investigated the effects of topical applications of 12-
HETE in normal human skin. 
12-HETE (20 ng to 50 Jig) in ethanol was applied to the ventral 
surface of the forearm, evaporated and occluded for 6 hrs. In the 
majority of subjects the erythematous response was dose related and 
was max imal at 7-8 hours, persisting up to 24 hours. 12-HETE (20 l!g) 
was applied to the forearm skin of ten individuals, with an equimolar 
amount of t he chemically similar but chemokinetically inactive 9-
hydroxyoctadecadienoic acid (9-HODD) in ethanol and t he irritant 
nonanoic acid as controls. Histology revealed that 12-HETE produced 
epidermal collections of polymorphonuclear leucocytes in 4 subjects at 
6 hours and epidermal collections of polymorphs were present in all 
subjects biopsied at 24 hours. In the majority of biopsies there was a 
dermal infil t rate of neutrophils and mononuclear cells. These effects 
were not seen in 9-HODD and nonanoic acid. 
These results provide further evidence that 12-HETE is an impor-
ta nt inflammatory mediator in human skin and may be important in 
the pathogenesis of t he neutrophil infil trate in psorias is. 
2 . Topical Application of L eukotriene B, in Psoriatic and Nor-
mal Subjects. E. WONG, R. CAMP, AND M. GREAVES, Institute of 
Dermatology, London, England. 
Topical application of leukotriene B, (LTB,) produces oedema and 
erythema characte rised histologically by epidermal neutrophil microab-
scesses. This study compares the effects of single and multiple appli-
cations of LTB, to nonlesional psoriatic and normal skin. 
L TB., (5- 500 ng) was applied to t he forearms of psoriatics and normal 
subjects. L TB, (50 ng) was also applied to the same site daily for 9 
days. On the 9th day additional L TB., (50 ng) was applied to an adjacent 
untreated area. Punch biopsies (3 mm) were taken on the lOth day. 
The dose response (erythema diameter) curves produced by single 
application of L TB, were similar in normal volunteers and psoriatics. 
Repeated application caused a reduct ion of t he visible in!1ammatory 
response in all subjects . Neutrophil counts in the epidermis from the 
sites of s ingle L TB, application (50 ng) to normal skin (mean >460 
cells per biopsy, n = 4) were much greater than from sites of multiple 
application (mean 32 cells per biopsy, n == 4). However, sites of single 
L TB, application in psoriatics (mean 67 cells per biopsy, n = 6) gave 
much less in tense epidermal neutrophil in!il t rates than Eound in simi -
la rly t reated normal skin. Sites of mul tiple application in psoriatics 
(mean 14 cells per biopsy, n = 6) showed a further dec line in neutrophil 
numbers. Psoriasis was no t elicited at any site, suggesting that other 
facto rs are important in the pathogenesis. Psoriatics also appeared less 
responsive to LTB., than normal subjects, possibly as a result of 
repeated endogenous L TB, exposure. T he apparent tachyphylaxis after 
repeated L TB, suggests t hat L TB, a lone may be incapable of main -
ta ining t issue neutrophil infiltrates. 
3. Analysis of the Neutrophil and Eosinophil Chemotactic Ac-
tivity of Leukotriene B4 and Its Oxidation Products. BEATE 
M. CZARNETZKI AND THOMAS ROSENBACH, Universitiits- Hautkli-
nik , Munster, West Germany . 
In previous studies, we have shown that human neutrophils and 
keratinocytes secrete an eosinophi l chemotactic factor (ECF) which 
consists primarily of leukot riene 84 (L TB4) and its 20-0H and 20-
COO H oxidation products, as shown by co-migration on reverse phase 
high performance liquid chromatography. 
In t he prese nt study, we have examined t he in vitro neutrophil and 
eosin ophil chemotactic activi ty of the chemically purified compounds 
in modified Boyden chambers, with human peripheral leukocytes or 
guinea pig peritoneal exudate cells as indicator cells. Peak migration 
towards L TB4 was found to vary between 10- 6 - 10- 9 M concentrations 
for different human eosinophil and neutrophil preparations, with high 
dose inhibition at concentrations above peak activities. A preferential 
attraction for eosinophils was noted at concentrations above 10- 8 M 
with LTB4. 20-0H-LTB4 was 1/10 as active as LTB4, and 20-COOH-
LTB4 again 1/10 as active as 20-0H-LT84. Chemokinesis was not 
obse rved. Simi lar data were obtained with guinea pig eosinophi ls and 
neut rophils. These findings support the conclusion that L TB4, and 
less so its 20-w-oxidation products, are responsible for the leukoattrac-
tant activity with preference for eosinophils which is secreted by 
stimulated neutrophils and keratinocytes. 
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4. In Vitro Anaphylactic Release of Prostaglandin D 2 b y 
Guinea Pig Skin. T. KozUKA, D. M . FRANCIS, R. M., BARR, A. I. 
MALLET, AND M. W. GREAVES, Wellcome Laboratories for Skin 
Pharmacology, Institute of Dermatology, London, England. 
We used an in vitro model of anaphylaxis in guinea pig skin to study 
the release of prostaglandins D2 (PGD2) and E2 (PGE2l and histamine 
induced by antigen and compound 48/80 (48/80). 
Abdominal skin from ovalbumen sensitized guinea pigs was removed 
and cut into slices which were incubated in Tyrode solution at 37•c in 
the presence or absence of either ovalbumen or 48/80. Supernatants 
were removed and PGD2 and PGE2 extracted and purified by HPLC. 
PGD2 was measured by radioimmunoassay and PGE2 by gas chroma-
tography-mass spectrometry. The residual skin slices were dried under 
vacuum, weighed and the histamine released by boiling in T yrode 
solu tion for quantitation by bioassay. The release of PGD2 and hista-
mine fo llowed a similar pattern over the range 0.1- 1000 !Lg/ml oval-
bumen antigen; PGD2 release was maximal at about 10 JLg/ml. Hista-
mine and PGD2 release followed the same t ime course, being detectable 
at 1 min after challenge and reaching a maximum at 10 min. In 11 
experiments, ovalbumin (50 Jig/ml, 10 min) induced a large and signif-
icant release of PGD2 compared to unchallenged controls (399 ± 53 
and 67 ± 19 ng/gdry weight skin respectively, mean± sem). In contrast, 
only a relatively small increase of 27% was seen in PGE2 release. The 
mast cell degranulating agent 48/80 (50 !Lg/ml) also gave significant 
PGD2 release, 340 ± 86 ng/g compared to controls, 89 ± 30 ng/g skin, 
n = 5, but had no effect on PGE2. 
Acute allergic reactions in skin may be partly mediated by PGD2, 
acting either directly or in synergism with other mediators produced 
during the inflammatory reaction . 
5. Production of Wheal-and-Flare Skin Reactions by Eosino-
phil Granule Proteins. KRISTIN M. LEIFERMAN, DAVID A. LoE-
GERING , AND GERALD J. GLEICH, Depts. of Dermatology and Im-
munology, Mayo Clinic, Rochester, MN. 
Eosinophilia may be associated with hypersensitivity reactions in-
cludin g angioedema. Eosinophil granule major basic prote in (MBP) is 
deposited in the dermis outside of eosi nophils in 43 % of biopsies of 
chronic urticaria (Peters, M. S. et al. J Invest Dermatol. 81:39, 1983). 
Beause MBP causes histamine release from human basophils and rat 
mast cells (O'Donnell, M. C. et a l. J Exp Med. 157:1981, 1983), we 
determined whether eosinophil granule proteins can trigger wheal-and-
l1are reactions in human skin. Granules were prepared from eosino-
phils, lysed in 0.01 M HCl and granule proteins were fractionated on 
a Sephadex-G50 column equilibrated with 0.025 M acetate buffer, pH 
4. 3, 0.15 M NaCI. Fractions were dilu ted in 0.05 M phosphate buffer, 
pH 7.6, 0.10 M NaCI, and they were tested by intradermal injection 
into skin of two volunteers. Fractions rich in eosinophil peroxidase 
(EPO), eosinophil-derived neurotoxin (EDN), eosinophil cationic pro-
tein (ECP) and MBP were selected for testing. All fractions showed 
positive intradermal skin reactions with those rich in ECP, EDN and 
MBP being the most potent. Dilut ion of fractions indicated that the 
wheal-and -Jlare reactions were dose-dependent. Comparison of equi-
mola r conce nt rations or native MBP and MBP stabilized by reduction 
and a lkylation (MBP-R and A) showed slightly greater reactivity of 
MBP-R and A in one subject and or native MBP in the other. Fractions 
rich in EDN were approximately equal in reactivity to those containing 
MBP. In co ntrast, fractions rich in ECP showed greater reactivi ty than 
those conta ining MBP or EDN. These results indicate that several 
eosinophil granule proteins are able to provoke a wheal-and-!1are 
reaction in human skin. 
6. Cu taneous Mast Cell Depletion Results from Tropical Cor-
ticosteroid Usage. R. M. LAVKER, N. M. SCHECHTER, AND C. R. 
ROBEHTSON, Dept. of Dermatology, University of Pennsylvania 
School of Medicine, Philadelphia, PA. 
After production of cutaneous atrophy by t ropical application of a 
potent corticosteroid, we noted that dermal mast cells were undetect · 
able by morphological methods. To further characterize this observa· 
t ion t he kinetics of mast cell depletion and thei r subsequent return 
were determined by following tissue histamine levels during atrophy 
production and post-treatment. Atrophy was routinely induced over a 
6 week period by the occlusive application of corticoste roid to the 
ventral forearms of volun teers and biops ies were taken periodically. 
Over 83% and 88% reduction in t issue histamine levels were observed 
after 6 weeks for clobetasol-17-propionate and !1uocinonide, respec· 
tively, and over 71 % reduction was observed for betamethasone valer-
ate. These results establish that depletion of mature mast cells is a 
general effect of longterm topical steroids. 
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Kinetic studies revealed that histamine levels remained constant for 
at least 3 weeks before declining. This indicates that steroids are not 
immediately cytotoxic to mast cells. After discontinuation of s~eroid , 
no signlicant increase in histamine levels was observed for 14 days, 
and only a slight increase was noted at 21 days. Histamine levels 
eventua lly returned to normal as demonstrated in biopsies taken 3.5 
months post-treatment. The return of histamine is co ntrasted by the 
histological appearance of the skin, which except for t he presence of 
mast cells, returns to normal by 14 days. The delayed return of mast 
cells suggests that they were entirely removed from skin, and t hat they 
are probably replenished by recruitment from sources outside t he 
treated area. The corticosteroid-induced atrop hy system should provide 
a mode l to study the genesis and behavior of mast cells within skin. 
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7. Morphine Stimulates Histamine Release in Human Cuta-
neous Mast Cells but Not Blood Basopbils. J. M. EBERTZ, J. M. 
HERMENS, J. C. MCMILLAN, J. M. HANIFIN, AND C. A. HIRSHMAN, 
Depts. of Dermatology and Anesthesiology, Oregon Health Sciences 
U ni versity, Portland, OR. 
Intravenous adm inistration of morphine sulfate (MS) often produces 
urticarial and hypotensive reactions associated with elevations in 
plasma histamine. The sou rce of t his histamine and mec?anisms con-
t rolling its release are poorly understood. Previous studies compared 
human leukocytes to rat peritoneal mast cells with regards to MS-
induced histamine release (HR). The effects of MS on human cuta-
neous mast cells bas not been examined. We have studied in vitro HR 
from human basophils and cutaneous mast cells to evaluate their 
relative contribut ion to t he pharmacologic effects of MS. 
H uman infant foreskins , sectioned into 200 Jlm slices, and hydrox-
yethyl starch-sedimented adult leukocytes were suspended in HEPES 
buffer and incubated With varymg MS concentrations. Spontaneous 
and stimulated release of histamine, measured by automated nuo-
rimetry and double isotope radioenzyme assay, was expressed as a 
percentage of the total. 
The mast cell preparations showed dose-dependent HR over an MS 
range of 1.5 x w-• M to 4.5 x 10- 3 M. Peak HR, 17.8 ± 8.9% (SO), 
occurred at 2.5 x 10-• M MS with plateau at higher concentrations. 
Basophils, in contrast, showed no significant HR from exposure to MS 
up to 10- 2 M. Concanavalin A, as a positive control in these same 
preparations, produced a mean HR of 21.0 ± 22% (n = 11). 
Our studies indjcate distinct functional differences between human 
skin mast cell and human basophil responses to MS. We conclude that 
the cutaneous and systemic reactions to MS in humans result from 
release of histamine from mast cells rather than from basophils. 
8. Local Action of N-Allylnoroxymorphone on Histamine-In-
duced Pruritus. DAVID K. WHITNEY AND JOEL E. BERNSTEIN, 
Depts. of Medicine and Dermatology, Un iversity of Chicago and 
Northwestern University Medical Schools, Chicago, IL. 
A mechanism fo r the itch sensation has been hypothesized involving 
the binding of opioid peptides to receptors in t he central nervous 
system. Evidence for such an opinergic pathway is suppression of 
itching by systemic administration of N-allylnoroxymorphone (N). In 
this study, we investigated possible peripheral activity of Non pruritus 
in a histamine-induced itch model. T hirty volunteers had 5 ml of 0.1 % 
N cream and the cream itself applied to 25-cm2 areas on their forearms. 
Seven concentrations of histamine (H) phosphate solu tion were used 
(from 3 X 10-" to 10-6 mg/ml). Five minutes afte r application of the 
creams, a needle was pricked through a drop of H solution placed on 
the treated areas and the development of itch reported over 3 minutes. 
Starting with t he lowest concentration of H, drops of increasing con-
centration were tested until itch ing was experienced. The most dilute 
solution that provoked itch was the itch threshold. Fifteen minutes 
after completing testi ng on t he right arm, the procedu re was repeated 
on the left a rm . 
Seventy percent (70%) of t he subjects had H itch thresholds ?:3 x 
10-5 mg/ml in the N treated area while only 46.7% had H itch thresh-
olds ?:3 X 10-· mg/ ml in the vehicle-treated arm (p < 0.05). Sixteen 
(16) subjects required higher concentrations of H to induce itch in their 
N-treated a rm , while 5 demonstrated higher H itch thresholds in the 
vehicle-treated a rm (p < 0.01). Our data demonstrate that N is an 
effective topical antipruri tic and suggest t hat its efficacy on topical 
application is due to local rather than systemic actions. 
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9. Defective Cyclic Nucleotide Metabolism in Atopic Mono-
cytes. C. A. HOLDEN, D. R. AUSTIN, S.C. CHAN , AND J. M. HANIFIN. 
Dept. of Dermatology, Oregon Health Sciences University, Portland, 
OR. 
Previously we have demonstrated increased cAMP specific phospho-
diesterase activi ty (POE) in mononuclear leukocytes (MNL) from 
atopic dermat it is patients (AD). We wished to define further the MNL 
subsets associated with elevated POE activity and to correlate this with 
adenylate cyclase activity (AC) in t hese subpopulations. 
We purified Hypaque-Ficoll isolated MNL's by differential centrif-
ugation on Percoll gradients to yield 64 % monocyte rich (MR) and 
94% lymphocyte rich (LR) fractions. We determined AC in homoge-
nized preparations by cAMP generation from "2P-ATP and measured 
POE on the same samples by radioenzyme assay expressing data as 
pMol cAMP/min/106 cells. 
Basal AC and POE were significantly increased (p < 0.005) in atopic 
MR: 
AD 
Norma l 
11 
(9) 
(8) 
AC 
9.0 ± 2.36 
5.9 ± 1.60 
POE 
0.052 ± .008 
0.026 ± .005 
In contrast, t he LR showed li ttle activity of eit her enzyme and no 
difference was apparent between AD and normals. MNL's showed no 
differences in basal AC but atopic POE (0.069 ± .006) was markedly 
elevated over normals (0.019 ± .006 p < .005). Forskolin (lo-" M) , a 
cata lytic unit stimulator, caused equal 12-fold increases of AC activity 
in atopies and normals. 
Both AC and POE activities were elevated in monocyte compared 
to lymphocyte subsets and were signilicant.ly increased in the atopic 
preparation, whereas the lymphocyte fractions showed no differences 
between AD and normals. Defective cyclic nucleotide metaboljsm pres-
ent in atopic monocytes may relate to abnormal regulation ofT and B 
lymphocyte interaction, causing raised lgE synthesis in atopic derma-
t it is. 
10. Adenylate Cyclase Activity and Induction of Refractory 
State by Beta-Adrenergic Agonist Are Reduced in Keratino-
cytes Cultured in Low Calcium Medium. ELIZABETH A. DUELL 
AND MARY A. MARTIN, Depts. of Dermatology and Biochemistry, 
University of Michigan Medical School, Ann Arbor, MI. 
Keratinocytes cultured in low calcium (Ca) medjum show altered 
rates of proliferation and differentiation . Cyclic AMP levels can also 
a lter these parameters. This study was undertaken to determine 
whether low Ca levels a ltered t he levels of cAMP and specifically 
whether Ca was involved in the induction of the refractory state afte r 
exposure of the cells to the beta-agonist salbutamol (Sal). Primary 
cultures of neonatal murine keratinocytes were plated in low Ca me-
dium containing 10% feta l calf serum (FCS) t reated with Chelex-100 
to remove Ca or in regular M-199 and untreated FCS. Sal (1 ,uM) was 
added to '!:• of the cultures 24 hrs after plating. Fresh Sal was added 
with change of media. Ten mins prior to harvest, all cultures were 
treated wit h Sa l except for the controls. The cells were scraped off the 
dishes in 6% TCA with tracer "H-cAMP. After partial purification of 
the cAMP, the amount of cAMP was determined by RIA. After 4 days 
in culture the beta-adrenergic responsiveness as determined by the 
levels of cAMP of the naive cells was decreased (J} 69% (1087 fmol 
cAMP/ Jlg DNA) in low Ca cells in comparison to cells in M-199 (3452 
fmo l cAMP/ JLg DNA) . By day 8 there was a 74% !- However, t he cells 
111 low Ca medium exposed to Sal 72 hrs showed a 164% increase (j) 
(564 fmol cAMP/ ,ug DNA) in responsiveness in comparison to cells in 
M-199 (344 fmo l cAMP/Jlg DNA). By day 8, the cells grown in low Ca 
showed 183%j in comparison to cells grown in regular M-199. The 
control levels of cAMP were t he same rega rdless of media. Tn conclu -
sion: 1) . Naive cells grown in low Ca show ! levels of cAMP in 
comparison to cells grown in regular medium. 2) . Low Ca cells are less 
refractory with repeated exposure to agonist. 
11. Characterization of Abnormal Phosphodiesterase in Leu-
kocytes from Patients with Atopic Dermatitis. S. C. CHAN, M. 
L. THIEL, AND J. M. HANIFIN , Dept. of Dermatology, Oregon Health 
Sciences Un iversity, Portland, OR. 
Abnormally high cAMP-specific phosphodiesterase (PDE) activity 
in atopic dermatitis (AD) mononuclea r leukocytes (MNL) can result 
in t he lack of response to cAMP elevating agents t hat regulate normal 
cellular functions. We have characterized various forms of POE in 
MNL by isoelectr ic point (pi) separation on chromatofocusing (CF) 
columns. We a lso studied the substrate specificity, calcium-calmodu lin 
dependency and int ra-cellular distribution of each of these enzymes. 
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MNL, isolated from heparinized AD or normal blood by Hypaque-
Ficoll gradients, were then washed, homogenized and separated into 
membrane (MEM) and cytosol fractions by centrifugation at 800 g. 
Homogenates and MEM fractions were then sonicated for 5 minutes 
(50 W). Aliquots of solubilized MNL containing 1 mg protein were 
loaded on CF columns and 1 ml fractions were collected over pH 
gradients between 7 and 4 generated by Polybuffer 74. Recovery of 
POE activ ity of each fraction was quantitated in a 2-step hydrolysis of 
"H-cAMP or 3H -cGMP with or without 5 ,..M of calmodulin and 20 ,..M 
of ca++. 
CF yielded 4 distinct POE fractions from normal MNL, with pi's 
ranging from 6.6 to 4.2. Two additional, cytosolic fractions of POE 
were recovered from AD MNL with pi's of 6.1 and 4.9. Only the former 
hydrolyzed both cAMP and cGMP and was activated by Ca++ -Calmo-
dulin. MEM associated PDE contributed to over 70% of total normal 
POE activity and less than 30% in AD MNL. 
These results may indicate displacement of particulate enzyme to 
cytosolic compartments in AD. The two different AD fractions may 
reflect variable association with calmodulin. These newly identified 
enzyme forms may relate to increased POE activity in AD cells. 
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1. Phenotypical Analysis of Thy-1 Positive Murine Epidermal 
Cells. NIKOLAUS ROMANI, ERWIN TSCHACHLER, ETHAN M. SHEV-
ACH , GEORG STINGL, AND GEROLD SCHULER, Dept. of Dermatology, 
Univers ity of Jnnsbruck, Dept. of Dermatology I , University of 
Vienna, Austria; LJ, NlAID, National Institutes of Health, Bethesda, 
MD. 
Recently, a dendritic cell system within the murine epidermis has 
been recognized which, on morphological grounds, is distinctive from 
all other epidermal symbionts. These cells are located within the basal 
layer of the epidermis and uniformly bear the Thy-1 alloantigen. The 
additional expression of Ly-5 specificities is suggestive for their bone 
marrow origin. In order to more clearly define the lineage of dendritic 
Thy-1 positive epidermal cells (dThy-l ... EC) we searched for the pres-
ence or the lack of certain phenotypic markers using either immunoflu-
orescence or immunoperoxidase techniques at both the light- and the 
electronmic roscopic level. dThy-1 ... EC do not express Lyt1,2 and L3T4 
antigens which makes their T lymphocytic or thymocytic nature rather 
unlike ly; dThy-1 + EC lack surface immunoglobulins, Ia antigens, Fc-
lgG - and C3b-receptor sites, ATP-ase activity and fail to react with 
monoclonal antibodies against macrophage (F4/80, Mac 1) and den-
dritic cell (33-01) antigens. Thus, dThy-1 +EC are apparently not 
related to B cells, mononuclear phagocytes, dendritic cells and Langer-
hans cells. In the search for a ntigenic determina nts (asialo-GM,, NK-
1, Qa-4, Qa-5) known to occur on various NK cell subsets, we found 
that dThy- 1+EC uniformly expressed asialo-GM, antigen. Further 
studies with athymic r nu/r nu rats revealed that OX-8 antibody 
(selective for NK cells in this strain) reacted with certain dendritic 
ce lls in epidermal sheet preparations. In view of the recently reported 
NK cell activity of intraepithelial gut lymphoid cells, our data lead to 
speculations about the occurrence of a s imilar cellular effector system 
within the epidermis. 
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2 . Heterogeneity of Thy1 +Cells in Balb/c Mouse Epidermis. R. 
L. COHEN , M.A. HEISS, M. E. A. F. ALVES, AND D. A. CHAMBERS, 
Health Sciences Center, University of Illinois at Chicago, Chicago, 
IL. 
Previous reports from this and other laboratories have described the 
presence of a subpopulation of cells in the epidermis expressing Thy1 
protein (J Invest Derm 81:185, 1983.) These cells can be dendritic or 
round and account for 12% of cells in epidermal suspensions from 
Balb/c mice and 24% from Balb/c nude mice. Thyl+ cells are Ia-, 
ATPase- Ly 1,2,3- and DOPA- suggesting that they are not Langer hans 
cells, lymphocytes or melanocytes. These investigations study the mo-
lecular nature of intermediate filaments found in Thy1+ cells in vivo 
and in culture. Epidermal sheets were separated from Balb/c ear skin 
afte r incubation in EDTA and cultures of epidermis were prepared as 
described (J Invest Derm 82:90, 1984.) Tissue preparations for immu-
nofluorescence microscopy were incubated with FITC labeled mono-
clonal anti -Thyl.2 antibody and either rabbit anti-human keratin or 
rabbit anti-guinea pig vimentin antibody followed by TRITC goat anti-
rabbit IgG. Epidermal sheets stained for vimentin and Thy1 revealed 
t hat some cells contain both vimentin and Thy1 whereas others are 
vimentin negative. Epidermal cell cultures show the presence of sub-
populations of Thyl +,keratin+ cells. Of note was the observation that 
keratin staining was predominantly perinuclear. Addition of comple-
ment to anti-Thy1 treated cells resulted in specific cell lysis of Thy1+ 
cells. The number of Thyl + cells in culture increased markedly as the 
cultures aged (6 + 4% day 2; 11 + 3% day 6: 46 + 7% day 10.) These 
results suggest that Thy1+ cell subpopulations may exist in the epi-
dermis and that under culture conditions keratinocytes can be induced 
to express Thy1 protein. 
3. Thy-1 + Dendritic Cells in Murine Epidermis Are Derived 
from the Bone Marrow. S. M. BREATHNACH AND S. I. KATZ, 
Dermatology Branch, NIH, Bethesda, MD. 
Thy-1+, Ly-5+, dendritic cells have recently been described as a 
resident cell population in murine epidermis; the ontogeny and function 
of these cells is unknown. We therefore investigated the origin and 
turnover of epidermal Thy-1+ cells uti lizing chimeric mice. Lethally 
(900 rad) X-irradiated (XR) AKR/J (Thy 1.1 +)mice were reconstituted 
with 2 X 107 or 108 bone ma rrow (BM) cells, or 2 X 107 BM cells and 8 
X 107 thymocytes, from Cumberland (Cumb) congenic (Thy-1.2+) mice, 
which differ from AKR/J only at the Thy-1locus. XR Cumb mice were 
similarly reconstituted with AKR/J BM cells with or without thymo-
cytes. The density of Thy-1 + dendritic cells in epidermal sheets from 
control and chimeric mice was determined by immunofluorescence 
staining. In Cumb chimeras, resident Thy-1.2+ epidermal cells were 
reduced to 44 ± 11% of the control density by 7 weeks; scattered 
allogeneic Thy-1.1 +dendritic epidermal cells were first seen at 7 weeks. 
In AKR/J chimeras, resident Thy-1.1+ epidermal cells were reduced to 
42 ± 10% of t he control density by 15 weeks. Scattered allogeneic Thy-
1.2+ dendritic epidermal cells were present from week 5 onwards; at 12 
weeks, t hese allogeneic cells represented 12.8% of all epidermal Thy-
1 + cells. Repopulation by allogeneic Thy-1 + epidermal cells did not 
appear to vary significantly between animals receiving differing 
amounts of BM cells with or without thymocytes. To determine 
whether EM-derived precursors of epidermal Thy-1 + cells traverse the 
thymus on their way to the skin, XR AKR/J mice were reconstituted 
with 2 X 107 syngeneic BM cells a nd 8 X 107 a llogeneic Cumb thymo-
cytes; allogeneic Thy-1.2+ cells were not seen by 3 weeks in the 
epidermis of these chimeric mice. Taken together, these results indicate 
that Thy-1 +dendritic epidermal cells are, like Langer hans cells, derived 
from the bone marrow, but undergo slower turnover. 
4. Thy-1 Antigen-Bearing (Thy-1+) Dendritic Cells in Murine 
Epidermis Are Derived from Bone Marrow Precursors. P.R. 
BERGSTRESSER, R. E. TIGELAAR, AND J. W. STREILEIN, Depts. of 
Dermatology, Internal Medicine, and Cell Biology, UTHSCD, South-
western Medical School, Dallas, TX. 
Thy-1 antigeu occurs on a subpopulation of dendritic cells in murine 
epiderm is. These cells, which number between 200 and 500/mm2 sur-
face area in abdominal skin , are distinct from both Langerhans cells 
(LCs) and melanocytes. Since lymphoid cells as well as constitutive 
cells in various organs have been demonstrated to be Thy-1 +, the origin 
and function of these epidermal cells is not certain. To assess their 
mobility and origin, we established two experimental protocols. First, 
grafts of whole skin from AKR (I -A•, Thy-1.1) mice were placed 
orthotopically on (AKR x DBA/2)F 1 recipients, which possess both 
parental haplotypes (DBA/2:1-Ad, Thy 1.2). Immigration of recipient-
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derived cells into graft epidermis was assessed histologically by fluo-
rescence microscopy employi ng monoclonal a nt i-Thy 1.2 and an t i-l-Ad 
antibo dies. Secondly, bone marrow chimeras were established in AKR 
recipients afte r lethal irradiat ion and reconstitution with cells from 
(AKR x DBA/2lF, donors. In the first protocol dendrit ic , I-A"+ LCs of 
don o r origin infiltrated these to leri zed grafts to normal densities within 
2 weeks. Thy-1.2+ cells a lso immigrated into the same grafts, but at 
muc h slower rates. In the second protocol, bone marrow-derived Thy 
1.2+ cells populated normal skin epidermis slowly over several months, 
with densities reaching 70 cells/mm2• We conclude that some if not a ll 
Tby-1 + cells in murine epidermis a re derived from bone marrow pre-
cursors that they have the capacity to immigrate into epidermis 
throughout life, and t hat they are distinct from constitutive cutaneous 
cells. Their bone ma rrow origin suggests that their function may reside 
among properties usually asc ribed to recirculating hematogenous cells. 
5. Effects of Physicochemical Agents on Ia- and Thy-1 Positive 
Epidermal Cells. WERNER ABERER AND GEORG STINGL, Dept. of 
Dermatology I, University of Vienna, Vienna, Austria. 
The possibility that dendritic Thy-1 positive epidermal cells (dThy-
l+EC) may contribute to the immunologic funct ions of murine EC 
promp ted us to simul taneously assess the effects o} certam tmmuno· 
modulating physicochenucal agents on both dThy- 1 EC and Ia-beanng 
Lan gerhans ce lls (LC). C3H/He mice were divided into six t reatment 
groups a nd one untr~ated control group (I) . Groups II to }V were 
treated 3 times/week for 3 weeks wtth ett her UV-A (4000 J/m s.d., II) , 
50 ~od 0.15% 8- MOP applied to both ears (III) , or PUVA (IV) . Group V 
was irradiated with 100 J / m2 UV-B for 4 consecutive days. Groups VI 
and VII received t ria mcinolone acetonide for 5 consecut ive days applied 
either i.p. (50 mg/kg) or as an adhes ive ointment to t he ears, respe~­
tively. Beginning 2 days after the last treatment, ammals were sacn -
ficed in biwee kly interva ls for a total of 14 weeks and the numbers of 
La- a nd dThy-1 +EC were assessed on epidermal sheet preparations 
using appropriate monoclonal antibodies in an indirect I~ technique. 
Whereas neither UV -A nor 8-MOP alone caused any numencal changes 
in either I a- or dThy-1 +EC, PUVA led to an a lmost complete disap-
peara nce of both cell populations. Over a course of 6 weeks, Ja+EC 
continuously reappeared whereas dThy-1 +EC did not reemerge within 
the e ntire observation period. UV-B irradiation (V) had little if any 
effect on t he number of both cell populat ions. Immediately after steroid 
treatment, Ia- and dThy-1 +EC were virtually absent but steadily re -
covered to normal values within 7 weeks. Our results demonstrate that 
different physicochemical agents exert different effects on both LC and 
dThy-1 +EC. Differences in the reappearance of both markers in epi-
dermal areas previously depleted of antibody-reactive Ia- and Thy-1 
determinants suggests differences in repopulation kinetics between 
both cell types. 
6. Distribution of Thy-1 Antigen in Normal Human Skin. R. 
D. SoNTHEIM ER AND R. C. SEEGER, Depts. of Dermatology and 
Internal Medicine, UTHSCD, Southwestern Medical School, Dallas, 
TX, a nd Dept. of Pediat rics, UCLA School of Medicine, Los Angeles, 
CA. 
A t h y-1 antigen bearing epidermal dendrit ic cell (EDC) that is 
distinct from t he Langerhans ce ll has recently been shown to be present 
in murine skin. We have used a murine monoclonal antibody (390) 
that reacts with an antigenic determinant on the human thy-1 molecu le 
to determine whether a s imila r ce ll is present in human epidermis. An 
indirect immunofluorescence technique was used to determine t he 
pattern s of 390 binding with suction blister derived epidermal whole 
mounts a nd frozen sections from punch biopsies of normal skin. No 
EDC was found to react with 390. However, 390 did react with 2 
separate regions of frozen skin sections. It bound in a linear, band-like 
array to the junction between the stratum corneum and the upper 
granular cell layer of the epidermis in every specimen examined. In 
addition it reacted wit h an as yet unident ified structure in the walls of 
small dermal blood vessels in every specimen of newborn foreskin and 
abdomin al wa ll skin taken from pregnant females at the t ime of delivery 
that were examined. However, t his antibody reacted with the dermal 
vessels in on ly 2 of 20 specimens of skin taken from the deltoid region 
of adult males and non pregnant females. Double labeling with a rabbit 
antibody aga inst facto r VIII ant igen suggested that 390 was not binding 
to endothelial ce lls . These studies have fa iled to demonstrate the human 
equivale nt of the murine thy-1 bearing EDC. However, they have shown 
that th e human thy-1 antigen is present in 2 unusual locations in 
normal human skin and have ra ised the possibili ty that t he express ion 
of th is a ntigen in one of t hese s ites, dermal vascular tissue, might be 
influenced by t he hormonal changes associated with pregnancy. 
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7. Langerhans Cells (LC) in Fetal Skin: An Immunohistochem-
ical Study with HLA-DR and SIOO Protein. N. PENNEYS, R. 
KoTT-BLUMEN KRANZ, AND B. BucK, Depts. of Dermatology and 
Pathology, University of Miami School of Medicine, Miami, FL. 
HLA-DR and SlOO protein are known immunohistochemical mark-
ers of the mature LC. Examination of fetal epidermis by electron 
microscopy has demonstrated t he presence of cells with the character-
istic granules of LC as early as 14 weeks of gestation. Utilizing immu-
noperoxidase methods, we have examined both feta l skin and thymus 
for the presence of S 100 protein- and HLA-DR-positive dendritic ce lls. 
Formalin-fixed, paraffin-embedded sections from 25 abortuses were 
stained by using t he unlabeled antibody peroxidase-ant iperoxidase 
technique and monoclonal antibodies to HLA-DR and polyclonal an-
t ibodies to SlOO protein . Appropriate positive and negative controls 
were included in each experiment. 
In specimens from the youngest gestational ages studied, immuno-
staining for either antigen was not detected in these t issues. With 
greater gestational age, la rger numbers of S100 protei n a nd HLA-DR 
containing cells were found scattered t hroughout the fetal thymus 
however none of the corresponding skin specimens contained positive 
cells. 
We conclude that despite ul t rastructural evidence of the LC's pres-
ence in feta l skin , t hese cells do not express S100 protein and HLA-
DR during feta l li fe . These antigens can be detected in dendritic cells 
in neonatal epidermis wi thin 24 hours of delivery. The t hymic cells 
however demonstrate these markers in utero. The significance of this 
absence of immunologic markers in fetal LCs as well as the trigger for 
their expression after birth remain uncertain. 
8. Bone Marrow Origin of Human Epidermal Langerhans 
Cells. BEATRIX VOLC-PLATZER, GEORG STINGL, KLAUS WOLFF, 
WOLFGANG HINTERBERGER, AND WOLFGANG SC HN EDL, Depts. of 
Dermatology I, Inte rnal Medicine I, and Histology and Embryology, 
University of Vienna, Vienna, Austria. 
Studies wit h rad iation-induced bone marrow-chimeric mice have 
shown that murine epidermal Langerhans ce lls (LC) originate in the 
bone marrow. In order to clarify whether t he ontogeny of human LC 
corresponds to that of rodents we studied cytogenetical markers on 
epidermal cells in a HLA -A, B, C and D well -matched, but sex-
mismatched patient receiving a llogeneic bone marrow t ransplantation 
(BMT) for aplastic anemia. On day 614 afte r BMT, the 19 year old 
female patient - who had shown prompt engraftment of her brother's 
bone marrow- displayed the features of t he sclerodermoid variant of 
chronic graft-versus- host skin disease. When studied wi th a panel of 
monoclonal antibodies in an indirect IF technique, cryostat sections of 
a lesional biopsy specimen revealed the presence of anti-HLA-DR-, 
anti -HLA-DS- and OKT6-reactive LC and scattered groups of anti-
HLA-DR reactive keratinocytes. Double staining experiments using 
OKT6 and quinac rine mustard revealed the presence of Y -bodies (the 
distal segment of t he human Y -chromosome which exhibits a specific 
bright fluorescence after reaction with quinacrine) in OKT6-positive 
LC. We t herefore conclude that, in analogy to rodent animals, human 
LC are derived from a pool of precursor ce lls originating in t he bone 
marrow. 
9. Interferon Enhancement of HLA-DR Antigen Expression on 
Human Langerhans Cells. BRIAN BERMAN, MATTHEW R. DU N-
CAN , AND BONNIE SM ITH , Dermatology Service, Veterans Adminis-
t rat ion Medical Center, Martinez, CA, and Dept. of Dermatology, 
University of California School of Medicine, Davis, CA. 
Human immune (gamma) interferon (IFN) is more active than 
leukocyte (alpha) IFN in enhancement of macrophage expression of 
HLA-DR ant igens. A series of experiments were ca rried out to deter-
mine whether human epidermal ce ll exposure to recombinant human 
IFN (alpha2 and gamma) increases the number of detectable HLA-DR 
bearing Langerhans cells (LCs). Foreskin epidermal cell suspensions 
were cultured for 20 hours in the absence or presence of IFN at 37" C 
in 5% C02• T6 a nd HLA-DR ant igen bearing cells were then detected 
immunofluorescently, either s imultaneously or in parallel, using Ortho 
monoclonal ant ibodies. As previously reported, only 55% of T6+ LCs 
in control cul tures were Dr+. Incubation with IFN gamma (10'- 10' U/ 
ml) resulted in detection of 44- 88% more T6+ / DR+ LCs than in cont rol 
cultu res, while IFN alpha2 (106 U/ml) only margina lly increased the 
number of such cells. Superficial biopsies of foreskin were similarly 
maintained in culture and fo llowing treatment with IN NaBr, the 
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number of DR and T6 antigen bearing cells per mm2 in resul tant 
epidermal sheets were calculated. IFN gamma (101- 105 U/ml) increased 
the number of DR+ LCs in a dose related fashion by 16- 102%, whi le 
identical doses of TFN alpha2 had no effect . IFN gamma (103 U/ml) 
increased detectable DR+ dendri t ic cells by 79.5 % (4.3 SEM, n = 9) 
with no increase in the number of T 6+ LCs. Indomethacin (lo-• M) 
inhibited IFN gamma (103 U/ml) enhancement of DR detection by 
90%. Thus, the selective enhancement of DR detection on LCs is 
effected more by exposure to TFN gamma than to IFN alpha. and is 
possibly mediated by arachidonate metabolism. 
10. Induction of HLA-DR Antigens in Cultured Human Kera-
ti nocytes by Stimulated Peripheral Blood Mononuclear Cells . 
J . C. H UFF, D. A. NORRIS, M. G. CARY , R. M. KISSINGER, S. T. 
BoYCE, AND W. L. WESTON, Dept. of Dermatology, University of 
Colorado, Denver, CO. 
Expression of HLA-DR (DR) ant igens is not normally found in 
human keratinocytes (HK) but can be induced in inflammatory dis-
eases, usually in association with mononuclear cell infi lt rates. The 
purposes of t he study were to induce expression of DR of human 
keratinocytes in culture and to define the condit ions responsible for 
t his induction. 
Second passage HK isolated from neonatal foreskins were grown in 
Lab Tek chamber s lides in defin ed serum -free medium with 0.1 uM 
calcium and were studied after 7 days of culture. The cul tures were 
100% keratinocytes wit hout Langerhans cell contamination. Acetone-
fi xed HK were studied for HLA antigen expression by an indirect 
immunot1uorescence technique wit h use of monoclonal antibodies. HK 
under the standard culture conditions expressed HLA-ABC and B2 
microglobulin but not DR, as ma rked by ant ibody M3Dl/2C3. 
Expression of DR in HK was not induced by 3 additional days of 
cul ture with high calcium medium (0.73 uM), 10% fetal calf serum , 
10% human serum or plasma, phytohemagglutinin, concanavalin-A, 
supernatants of PAM 212 cell (containing ETAF), peripheral blood 
mononuclear cells (PBMC), lymphocytes, or monocytes. When PBMC 
were added to the HK cul tures in the presence of mitogen (Con A) , DR 
expression in over 50% of the HK was induced. DR induction was 
directly related to t he concentration of mitogen and the number of 
PBMC. Although DR expression was also induced by Percoll -separated 
or adherence-purified monocytes with mitogen stimulation, Percoll -
separated mitogen-stimulated lymphocytes induced the strongest DR 
expression. 
This in vitro model of induction of DR in cultured HK by mitogen-
stimulated PBMC provides a system pert inent to DR induction in vivo 
and may be furth er studied to define the mechanisms of this phenom-
enon. 
11. H apten-Specific Proliferation of Lymphoid Cells by Lipo-
some Carr ying Molecules from Haptenated !a-Positive Epi-
dermal Cells in Contact Sensitivity. KIYOSHI NISHIOKA, TAT-
SU HIKO FUNAI, HIROO YO I<OZEKI, AND 1CHIRO KATAYAMA, Dept. of 
Dermatology, Osaka University School of Medicine, Osaka, Japan. 
T rinitrophenylated epidermal cells (TNP-EC) induce hapten-spe-
cific T -cell proliferat ion in contact sensitivity. We recently prepared a 
liposome carrying molecules from TNP-EC, which effective ly induced 
the hapten-specific prol iferation, for analysis of hapten-T cell in terac-
t ion at molecular level. The liposome (TNP-EC liposome) conta ined 
0.06 pg of the deoxycholate-solubilized protein of TNP-EC/!Lg phos-
pholipid. It inhibited passive hemagglut ination ofTNP -sheep red blood 
cells in anti-TNP antibody. 20 !Lg/ml phospholipid of the liposome was 
the optimal concentration to induce t he maximal uptake of 3H-thy-
midine by 5 X 10"/ml of lymph node (LN) ce lls of contact sensit ized 
mice (10,785 dpm), whereas liposomes wi th proteins of epidermal cells, 
liposomes with proteins of FITC-epidermal ce lls, liposomes with TNBS 
and plain liposomes did not induce LN cell proliferation (<1,200 dpm) . 
Epidermal cells were frac t ionated by panning on mouse lgG-coated 
Petri dish (3-6% adherent and 70-75% nonadherent cells ). Only the 
liposome with protein of TNP-adherent cells induced the LN cell 
proli feration. Both UV treatment and ant i-la + C t reatment of the 
epidermal cells abolished the LN cell proliferation by the liposome. 
Our liposome provides an aid for analysis of contact sensit ivity at 
molecular level. 
12. E pidermal Cell as Accessory Cells in Alloreactive and Hap-
ten-Specific Cytoto~ic T Cell Responses. GEORG STINGL, 
GEORG STEINER, HUBERT PEHAM BERGER, AND KLAUS WOLFF, 
Dept. of Dermatology I, University of Vienna, Vienna, Austria . 
Vol. 82, No. 4 
T he capacity of epidermal cells (EC) to stimulate T cell activation 
is a Langer hans ce ll (LC)-dependent phenomenon. In all in vitro assays 
probed, LC subserve antigen presenting cell functions in t hat t hey 
display surface-bo und foreign or alte red-self structures and t hereby 
activate T cell responses. In cont rast, attempts to demonstrate acces-
sory cell (ACC) func t ion of LC-con taining EC have yielded negative 
results, i.e. EC lacking fore ign cell surface antigens were not able to 
restore cytotoxic T lymphocyte (CTL) responses in l a+ adherent cell 
depleted cul tures. Reasoning that ACC function of EC might be cri ti-
cally linked to cluster formati on between LC and other cell types 
involved, we tested ACC function of EC under experimental conditions 
which a llow a close physical contact between t he ce ll types involved 
(round-bottom microtiter plates, brief cent rifugation of culture plates). 
Using t hese modifications, t he failure of highly purified B6 T cells to 
develop alloreactive CTL activity when stimulated with either highly-
purified, mi tomycin C-lreated C3H T cells or B6C3 F, T cells, was 
restored by the addition of B6 EC. CTL thus generated produced 
significant lys is ofConA-stimulated C3H, but not B6 spleen cell targets. 
In similar fashion, H-2 restricted TNP-specific CTL were generated 
when mitomycin C-treated TNP-modified B6 stimulator T cells and 
B6 responder T cells were cocultured in t he presence, but not in the 
absence of unmodified B6 EC. In both a lloreactive and hapten-specific 
CTL responses, ACC function of EC was not dependent upon t heir H-
2 type but critica lly linked to the presence of ]a-bearing LC. We 
t herefore conclude that LC-containing EC can subserve ACC function 
in the generation of H-2 restricted CTL provided t hat culture co ndi-
t ions are chosen which allow a close physical contact between t he cell 
types involved. 
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13. Distribution of Ia Positive Cells (laC) in Normal Human 
Epidermis. A SCHEIBNER, R. MCMORDIE, W. H . MCCARTHY, G. 
W. MILTON , AND J. J. NORDLUND, Sydney Hospital, Sydney, Aus-
t ralia , and University of Cincinnati (JJN) , Cincinnat i, OH. 
We determined t he mean population density of la positive dendritic 
cells in epidermis of 18 body sites by an indirect immunofluorescent 
techn ique. A rabbit anti-human Ia antibody was used (Tissue Antigen 
17:21, 1980) . All subjects had come to autopsy following a lethal 
acc ident. T here were 44 men and 32 women with age range of2 months 
to 95 years. Shave biopsies were taken from 18 body sites, smined, and 
the number of laC counted. To confirm the accuracy of la technique, 
the density of laC in one-third of specimens also was determined by 
ATPase. The counts, by t he two techniques, were identical. We found 
that the mea n density of laC varied somewhat by site: face 443; shoulder 
572; buttock 556; genita lia 395. Thirty-three younger patients (less 
than 50 years of age) had a mean of 455 ± 125 on sun -exposed skin 
and 629 ± 129 on non-exposed skin (p less than 0.05). Forty-th ree 
patients over 50 years of age had 406 ± 66 on sun-exposed skin a nd 
434 ± 28 on non-exposed skin . These data indicate there is a decrease 
in laC associated with age in non -exposed sites (629 laC vs 484; p less 
t han 0.05). A nomogram for destruction of laC in patients less than 
and older than 50 years of age has been constructed. Skin chemically 
exposed to sunlight seems to have fewe r laC than non-exposed skin in 
younger (455 ± 125 vs 629 ± 129; p less than 0.05) or in older (406 ± 
66 vs 434 ± 28; p grea ter than 0.05) patients. 
14. A Functional Role for Ia Expression by Keratinocytes. L. 
K. ROBERTS, G. G. KRUEGER, AND R. A. DAYNES, Univers ity of 
Utah School of Medicine, Salt Lake City, UT. 
In previous studies we have shown t hat when allogeneic skin is 
grafted onto nude mice the infiltration of host Langerhans cells (LC) 
in to the epidermis parallels the expression of fa antigens by the 
kerat inocytes wi thin the graft. Experiments were conducted to deter-
mine whether a cause-and-effect re lationship exists between t hese two 
events . This study was faci litated by our observation that keratinocytes 
of nude mice could be induced to express Ia following the injection of 
either lymphoid cells or serum from normal syngeneic mice. Movement 
of LC into the skin was evaluated by the adoptive t ransfer of semi-
syngeneic !(C3H X BALB/c)fl} or a llogeneic (C3H nude) lymphoid 
cells (bone marrow, spleen and lymph node) into BALB/c nude mice. 
At various time interva ls after ce ll t ransfer skin biopsies were made 
and analyzed using haplotype specific ant i-l a monoclonal antibodies. 
T he resul ts of these experiments determined that: l) by day 8, the 
injected fl cells had induced keratinocyte Ia expression (of host hap-
lotype) which was paralleled by the infiltration of donor (lak positive) 
LC into the epidermis, 2) in contrast, followin g t he injection of lymph-
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oid cells from C3H nudes, neit her Ia express ion by keratinocytes nor 
donor LC infilt rat ion in to t he epide rmis was observed (even as late as 
day 39) a nd 3) movement of C3H nude donor LC into t he epidermis 
was fa~i l i tated (observed at day 8) in BALB/ c nude mice whose 
ker atin ocytes were previously induced (with normal mouse serum) to 
expr ess I a. These experime_nts strongly suggest that t h_e ex~ression of 
ra by ke ratinocytes may functiOn to regulate t he mtgratwn of LC 
precu rsors in to t he skm. 
15. Changes in Lymphocyte and Langerhans Cell Population 
in Human Allergic Contact Derma titis. MARK F. BRESSLER, 
R ICHARD J. ZAINO, AND JAMES G. MARKS, JR., Div. of Dermatology, 
Dept. o f Medicine, and the Dept. of Pathology, The Milton S. 
Hershey Medical Cente r of the Pennsylvania State University Col-
lege of Medkine, Hershey, PA. 
The purpose of t his study was to examine the efferent phase of 
a lle r g ic contact dermatitis in man. T o accomplish t h is, we ident ified T 
cell s ubpopulations and Langerhans cells by tmmunolustochemtcal 
meth ods. Two patients with positive patch test reactions were se lected. 
One patch was removed at 24 hours and the patch test s ite biops ied. 
The r ema ining patches were removed at 48 hours and t he patch test 
sites biopsied on days 2, 4, 7, 14 and 21. Monoclonal ant ibodies directed 
against (Leu 4) panT cell , (Leu 3A) T helper/inducer ce ll , (Leu 2A) T 
supp ressor/cytotox ic cell , (Leu 7) natura l kille r cell , (B1) B cell and 
(T6) Langerhans cell were used to identify t he mononuclear cells in 
the b iopsies. We observed changes which occurred in t he number and 
location of lymphocyte subpopulations and Langerhans cells. There 
was a marked T-cell infiltrate with an increasing or stable percentage 
of h e lper/ induce r T -cells, and a dec reasing or stable percentage of 
suppressor/inducer T cells . Natural killer cells and B lymphocytes were 
absent. M ost notably, Langerhans cells showed a striking sequent ia l 
chan ge in location during the course of a llergic contact dermatitis, with 
the majority of t he ce lls first in t he epidermis (1- 2 days) , t hen t he 
derm is (4- 14 days), and fina lly returning to the epidermis (21 days). 
Jn summary, Langerhans cells and lymphocytes, T-cells, a re a dynamic 
component of t he cutaneous infiltrate in a llergic contact dermatitis. 
16. Skin Surface Protectants Prevent Poison Ivy Allergic 
Eczematous Contact Dermatitis. SUSAN M. ORCHARD, JACK H. 
FELLMAN, AND FRANCES J . STORRS, Depts. of Dermatology and 
Biochemistry, Oregon Healt h Sciences University, Portland, OR. 
Poison ivy and poison oak a re t he major causes of allergic contact 
dermatitis in the United States. We have developed an individualized, 
quantiti able assay and ident ified a fami ly of chemica l compounds which 
prevent poison ivy a llergic dermatitis. 
P reparations were evaluated using a closed patch test system. Pro-
tectants were applied as a t hin film to 2 em. diameter areas spaced 7 
em. apart on t he back . Challenge doses of a poison ivy extract, individ-
ually determined by the subject's sensit ivity, were occluded over the 
cente r of each test s ite for 48 hours. Reactions were read on days 2 and 
7 a nd compared to an a lle rgen control. 130 preparations were evaluated 
using different substances in various formulations, vehicles and con-
centr ations. Each preparation was evaluated on 5- 20 subjects. 
Five of t he 130 preparations tota lly prevented reactions in 70% or 
more of subjects tested. Successful protectants consisted of polyoxy-
propyleneamine (PA) salts of a linoleic acid dimer (LAD). Protectant 
capacity improved with increasing concentration but increased num-
bers of a mine groups did P.ot enhance protection. Water-based com-
pound s were superior to equiva lent ethanol- or petrolatu m-based prep-
arations. LAD a lone diminished but did not prevent reactions. 
In a n addit iona l study, t he protectant was washed off 8- 12 hours 
after application and t he site was compared to an identically t reated 
contr ol. A 35% PA-LAD salt in petrolatum (made with a 400 molecula r 
weigh t PA) totally protected 9 of 9 subjects, compared to 11 of 15 
subjects (73 %) with no wash-off. No side effects were noted. 
These promising preparations appear to provide a simple, effective 
mean s of prevent ing poison ivy contact dermatit is. 
17. Topical Cyclosporine (CSA): Effect on Contact Dermatitis 
in Guinea Pigs. C. BIREN, G. GANDERUP, L. LEMUS, J. Mc-
CU LLOUGH, AND R. BARR, Dept. of Dermatology, Universi ty of 
California, Irvine, CA. 
CSA inhibits certain aspects of t he immune response and is used in 
human tissue t ransplantation. The present investigation was under-
taken to determine the effect of systemic and topical delivery of CSA 
on both irritant and a llergic contact dermatitis (A.C.D.) in guinea pigs. 
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Treatment wit h I. P . CSA (25 mg/ kg) during sensitization with 0.25% 
DNCB inhibi ted development of A.C.D. 
Topical delive ry of 15% CSA in an Azone-containing vehicle was 
demonstrated in human skin in vitro. Significant percutaneous pene-
t.ration of CSA (18 ng/ 48 hr/ cm2) was found wit h an epiderma l content 
of (78 ng/cm2) a nd dermal content (80 ng/cm2). Local elicitation (ELl C) 
was blocked in previously ONCE-sensitized animals t hat received a 
single topical application of 15% CSA just prior to ELIC. ELIC was 
not blocked at a distant s ite, indicating a local effect of top ical CSA. 
In contrast, topical CSA when applied X5 (b.i.d.) prior to sensitization 
only, did not block ELIC. 
The effect. of systemic and topical CSA on the response of 3 irritants 
of varying potencies was a lso studied. Animals received a s ingle appli-
cation of a strong irritant (25 % benzalkonium chloride) or 4 daily 
applications of mild irri tants (7% salicycl ic acid, 10% formaldehyde). 
Animals received eit her I.P. (25 mg/ kg) or top ical 15% CSA 6 hr prior 
to irr itant applications. Both systemic and topical CSA preven ted skin 
irri tation by mild, but not the strong irritant . These experiments 
suggest inhibi t ion of t he efferent limb of t he immune response by 
systemic as well as topical CSA. CSA may be beneficial in the therapy 
of human contact dermatit is. 
18. Suppression That Accompanies Induction of Contact Hy-
persensitivity May Be Due to Excess Hapten. J. W. STREILEIN , 
S . SU LLI VAN , P.R. BERGSTRESSER, AND R. E. TIGELAAR, Depts. of 
Cell Biology and Dermatology, UTHSCD, Dallas, TX. 
Protocols used to induce contact hypersensitivity (CH) in mice evoke 
pa radoxical responses in which suppression contaminates t he hyper-
sensit ive state. From our own observations, we have suspected t hat t his 
pa radox a rises from convent iona l immunizing protocols which use 
excessive amounts of hapten: Mice painted with conventional doses of 
hapten groom the site and ingest. sufficient hapten to induce down 
regulation via t he gas t rointestinal tract. Body wall casts which prevent 
oral grooming, permit mice to be sensitized by syngeneic skin grafts 
derivatized with far lower amounts of hapten (1/ 30- 1/ 100 the usual 
dose). Mice t reated with cyclophosphamide (CY, 150 mg/kg), prior to 
skin paint ing wi th a conventiona l dose of 7% TNCB (70,000 JLg) , display 
ear swell ing responses appreciably greater than non-CY t reated con-
t rols. In an effort to find a dose of epicutaneously applied hapten t hat 
is devoid of t his down-regulating component, experiments were con -
ducted in normal and in CY -pretreated BALB/c mice whose sk in was 
painted wi th TNCB over t he range, 1-140,000 JLg. In t he 10- 50 l'g 
range, s ign ificant CH was induced without any evidence of CY -depend-
ent enhancement; subsequent immunization of t he non-CY t reated 
group with convent iona l doses of TNCB produced exaggerated CH , 
indicating t hat signi fi cant down-regulation had been avo ided at t hese 
low doses of hapten. We conclude t hat (1) conventiona l doses of haptens 
used for immunizing mice a re excessive and induce unin tent ional down-
regulation, and (2) optimal doses of hapten resemble physiologic ex-
posure in t hat they cause li ttle clinical evidence of cutaneous injury, 
but nonetheless engender a potent and unambiguous immunogenic 
s igna l. We believe that t he ce llula r source of that uni tary signal is the 
epidermal Langerhans cell. 
SESSION B Delaware 
Irene E. Kocheva r, Ph.D., Presiding 
L Differential Effects of UVA- and UVB-Induced Tans upon 
UVB-Induced P y rimidine Dime r Formation and E r ythema in 
Human Skin. R. W. GANGE, A. D. BLACKETT, E. MATZINGER, AND 
B. M. SUTHERLAN D, Dept. of Dermatology, Harvard Medical School , 
Massachusetts Genera l Hospital, Boston, MA, and Dept. of Biology 
(ADB, BMS), Brookhaven National Laborato ry, Upton , Long Island, 
NY. 
The protective effects of UV A- and UVB- induced tans upon UVB-
induced pyrimidine dimer formation and erythema responses in human 
skin were examined. Sites on t he lower back of 5 subjects of known 
tanning ab ili ty were exposed to a range of doses of UVA and UVB 
radiation t hree t imes over a 1 week period. One week later sites showing 
visually identical moderate UVA- and UVB-induced tans were se lected 
for study. Under red light conditions , one minimum erythema dose of 
UVB radiation, as determined in untanned ski n, was delivered to I cm2 
s ites on t he two t.anned areas and on untanned sites. Shave biopsies 
were taken immediate ly from each of t he three irradiated s ites and 
from corresponding unirradiated skin . The remainder of t he tanned 
a reas were exposed to a range ofUVB doses to determine t he minimum 
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erythema dose in those a reas. Pyrimidine dimer yield was assayed 
following phenol extraction of DNA from homogenized epidermis. 
Digestion of DNA by dimer-specific endonuclease from Micrococcus 
luteus was followed by agarose gel electrophoresis to determine median 
M.W. of fragments and hence dimers per unit weight of DNA. 
UVA- and UVB-induced tans reduced pyrimidine dimer yield to 
s imilar degrees. Dimer yields were respectively 46.9 ± 7.4% and 44.8 ± 
8.2% of the yield in untanned skin. In contrast, the tans differed 
significant ly in protection against UVB-induced erythema: the mini-
mum erythema dose of UVB was increased by the UV A tan by a factor 
of 1.4 ± 0.4 and by the UVB tan by 2.9 ± 0.8. T he protection offered 
by different types of tan against DNA damage and against erythema 
are thus not necessarily equivalent. 
2. Melanocyte Counts in Human Skin: Comparison of the Split-
Dopa and Vertical Section Techniques. ROBERT A. SILVERMAN, 
CRAIG A. ELMETS, DAVID R. BICKERS, AND MADHUKAR A. PATHAK , 
Depts. of Dermatology, Case Western Reserve University , Cleveland, 
OH, and Massachusetts General Hospital, Boston, MA. 
Accurate assessment of melanocyte numbers is important for the 
study of pigmented lesions in human skin. Incubation of cutaneous 
t issue with dihydroxyphenylalanine (dopa) permits identification of 
melanocytes which can then be quantitated by the spli t-dopa tech nique 
(SDT) employing NaBr separated epidermal sheets or the dopa-H&E 
vertical section technique (VST) in which cells in one t issue plane are 
examined. The SDT may underestimate melanocyte numbers if heavy 
pigmentation obscures cells stacked in different planes while the VST 
is more prone to sampling errors. In this study we compared melanocyte 
coun ts by SDT and VST in freckles (FR) and adjacent normal skin 
(NS) of normal human volunteers exposed to one hour of noon day sun 
(1-2 MEDs) . Tan macules less than 5 mm in diameter and NS from 
the upper back of 7 subjects were surgically excised, divided and 
processed by each technique. Melanocytes of every third vertical section 
and random areas of split sections were counted at 400x with an ocular 
micrometer. Melanocyte counts of unexposed FR by VST and SDT 
were similar (1100 ± 132 cells/mm2 vs 1040 ± 157 cells/mm2 (mean ± 
SE) (p > 0.05, two tailed paired t test). Cell counts in FR did not differ-
from those in NS by VST (1100 ± 132 vs 950 ± 113, p > 0.05) or SDT 
(1040 ± 157 vs 1088 ± 202, p > 0.05). A definite tendency toward 
increased numbers of melanocytes was seen following sun exposure in 
NS and in FR. These studies indicate that melanocyte counts in FR 
and NS prior to sun exposure are equivalent and suggest that the VST 
is as sensit ive as the SDT when quanti fyi ng melanocytes from NS or 
FR. Furthermore our data using the SDT differ from t hose in the 
literature which suggest that melanocytes are decreased in FR. 
3. The Differential Effect of Cutaneous Blood Flow upon the 
Induction of UV A and UVB Pigment Responses in Human 
Skin. M. AULETTA, R. W. GANGE, 0. T. TAN, AND E. A. MATZIN-
GER, Dept. of Dermatology, Harvard Medical School, Massachusetts 
General Hospita l, Boston, MA. 
Previous studies have reported t hat vascular occlusion during UV 
exposure of skin can inhibit the induction of melanin pigmentation. 
We have compared t he effects of blood flow alterat ion upon UVA- and 
UVB-induced pigment responses in human skin. Skin of the inner 
forearm of normal skin type Ill and IV volun teers was used for study. 
Before exposure, a sphygmomanometer cuff was appl ied to the upper 
a rm and inflated to various pressures between 0 and 150 mm Hg (above 
systolic pressure). Oxygen tension in the forearm was monitored with 
a t ranscutaneous probe. After a 5 minute equilibration, 9 sites were 
exposed to graduated doses of UVA and UVB radiation to determine 
dose thresholds for the induction of erythema and pigmentation at 
different cuff pressures. Readings of the exposed sites were made 
immediate ly, 24 hrs and 7 days after the exposure. Intlation of the cuff 
to greater than systolic pressure completely inhibited immediate and 
delayed pigmentation responses to UVA doses greater than 7 times the 
normal pigmentation threshold dose. At cuff pressures between 25 mm 
Hg and systolic pressure an increase in the UVA dose threshold for 
IPD and DT was observed: higher pressures produced higher t hresh-
olds. In contrast, UVB-induced delayed erythema (DE) and delayed 
tanning (DT) were not inhibited by cuff pressures exceeding systolic 
pressure. Preliminary studies indicate that the inhibi t ion of UVA-
induced pigment responses by occlusion of cutaneous blood flow can 
be reversed by t he t ranscutaneous diffusion of 100% 0 ,. UVA-induced 
pigmentary responses (IPD, DT) are blood !low dependent while UVB-
induced responses (DT, DE) are not . 
Vol. 82, No. 4 
4. Action Spectra for Erythema and Melanogenesis in Normal 
Humans of Skin Types III and IV. Y.-K. PARK, R. W. GANGE, 
P . C. LEVIN S, AND J. A. P ARRISH , Dept. of Dermatology, H arvard 
Medical School, Massachusetts General Hospita l, Boston, MA. 
Action spectra for erythema and pigmentation were determined 
simul taneously in 12 human subjects of skin types II and IV (i .e., with 
a history of good tanning ability). Using a 500W Xe Hg source coupled 
to a J obin Yvon monochromator, sites on the un tanned back were 
exposed to dose ranges of UV radiation at twelve wavelengths between 
250 and 380 nm. Erythema was graded at 0, 8 and 24 hours, and 
pigmentation at 0, 8, 24 hours and 1 week. Wavelengths up to 313 nm 
were more erythemogenic than melanogenic , but the shapes of t he 
curve were similar. Wavelengths 334-380 nm were more melanogenic 
than erythemogenic; at 365 nm the dose threshold for tanning was one 
quarter that for erythema. Wavelengths 334 nm and greater e licited 
immediate pigment darkening: in general, doses eliciting immediate 
and delayed pigmentation were similar. The greatest differences from 
action spectra previously reported in humans of skin types I and II are 
at longer wavelengths. In subjects of skin types I and II, t hese wave-
lengths were equally erythemogenic and melanogenic. In sk in types Ill 
and IV, pigmentation was induced at lower doses than erythema, and 
at lower doses than pigmentation in skin types I and II. Induction of 
erythema required higher doses than in skin types I and II, and was 
not achieved at wavelengths of 380 nm and greater. At shorter wave-
lengths, in the UVC and UVB region, only slight differences were 
observed between dark and fair- skin types. This is the first time that 
simultaneous action spectra have been determined in darker skin types 
and extended into the longwave UV A region, in such a way as to allow 
close comparison with fair -skinned subjects. Long wavelengths induce 
pigment wit hout erythema in genetically capable individuals. 
5. 8-Methoxypsoralen Serum Levels Monitored by High Res -
olution Phosphorescence Spectroscopy. LYNN A. DRAKE AND 
MICHAEL N . MORAN, Depts. of Dermatology and Ophthalmology, 
Emory University School of Medicine and Veterans Administration 
Medica l Center, Atlanta, GA. 
We have previously demonstrated our abi lity to monitor 8-methox-
ypsoralen (8- MOP) in skin biopsies as well as in the ocular lens in 
vitro ut ilizing high resolution phosphorescence spectroscopy (HRPS). 
These studies have been expanded to include concurrent determina-
tions of serum 8-MOP levels in patients receiving PUVA (psoralen 
plus UV A-300- 400 nm) t reatment. Cont rol sera from non -PUVA 
patients were compared with serum from patients undergoing PUV A 
therapy who had blood samples taken prior to ingestion of 8-MOP and 
at 1, 2, 4, and 24 hour intervals. Serum tryptophan phosphorescence 
(290 nm excitation and 438 nm emission) was measured and used as 
an internal standard to normalize 8-MOP phosphorescence in different 
samples. Both serum 8-MOP and 10-• M 8-MOP showed emission 
spectra at both 325 nm excitation and 360 nm excitation and the 
li fetime of t he emission spectra was less t han 2 seconds. Ratios of 
t ryptophan phosphorescence to 8-MOP phosphorescence at both 325 
and 360 nm excitation were calculated to determine the relative abun-
dance of 8-MOP in each sample. Serum levels of 8-MOP as monitored 
by HRPS were compared at the same t ime inte rvals with serum levels 
of 8- MOP as moni to red by high pressure liquid chromatography (Gold-
stein, et al) and peak levels were found to correla te at a statistically 
s ignificant level. These data demonstrate the feasib ility of monitoring 
8-MOP levels in the serum by a rapid, simple, and reproducible tech-
nique, high resolution phosphorescence spectroscopy. 
6 . Action Spectrum for DNA Crosslinking by UVA Plus 4' -
Aminomethyl-4-,5',8-trimethylpsoralen. F. P. GASPAHHO, W. 
A. SAFFRAN, C. R. CANTOR, AND R. L. EDELSON, Columbia Univer-
sity, New York, NY. 
Ultra-vio let A activation of 8-MOP (PUVA) is lethal to T lympho-
cytes wi th optimal inhibition of DNA synthesis occurring at 346 nm. 
To determine the effect of PUVA on DNA, crosslink formation between 
4 '-aminomethyl 4,5' ,8-trimethylpsoralen (AMT) and pBR322 D A 
was studied as a function of quanta absorbed over the wavelength range 
298-382 nm. AMT was chosen because of its high affinity for DNA 
assuring virtually 100% intercalation and thus minimizing any side 
effects due to s inglet 0 2. AMT (17.5 ng/ml) and DNA (20 ILg/ ml) were 
irradiated with narrow bands of light centered at 298, 310, 322, 334, 
346, 358, 370 and 382 nm. Aliquots of DNA were then denatured with 
1 N NaOH at 37•c for 10 min, prior to loading onto 1% agarose gels. 
In t he running buffer (40 mM Tris acetate, 1 mM EDTA pH 7.9) , 
crosslinked DNA molecules rapidly renatured and moved as double 
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strands. The gels were stained wi th ethidium bromide. The photo-
grap hic negat ive of each gel was scanned using an automatic comput ing 
den s itometer. Known amounts of native and denatured DNA served as 
interna l standa rds and permi tted the calculation of the number of 
crosslinks per 10'' base pairs (bp). Crosslinks formed most efficient ly 
at 322, 334, a nd 346 nm (>4/10" bp) and somewhat less efficient ly at 
358 (2 .8) a nd 370 nm (2.0). Minimal crosslinking occurred at 298 and 
310 nm a nd no crosslinks could be detected a fter 382 nm irradiation. 
Thus, t his action spectrum is closely correlated wi th the absorption 
spectrum of t he 4 ' 5 ' monoadduct of AMT and fa lls within the range 
typically observed for pso ra len action spectra, suggesting t he possibili ty 
that crosslinks are t he cn hcal molecular event m P UVA t herapies. 
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7 . D e t ection of Psoralen-DNA Photoadduct in Ma mma lian 
S kin Kera tinocytes and Melanocy tes Us ing Specific Immune 
Serum. M . A. PATHAK , Z. ZAREBSKA, AND M. C. MIHM , JR., 
DermatolOb'Y Depart ment, Harva rd Medical School, Boston, MA. 
A n immunofluorescence method (IF) for detection of 8-methoxy-
psora le n and DNA (8-MOP-DNA) photoadducts in. situ has been 
deve loped to assess cellula r damage in keratinocytes (KC), melanocytes 
(MC), a nd lymphocytes (LC) afte r combined t reatment wi th 8-MOP 
and UV A (320-400 nm) ir radiation (PUV A), both under in. vitro and 
in. uiuo condi t ions. Cryostat sections of guinea pig and human skin and 
human LC were used for in vitro studies to establish drug and UV A 
dosimetry fo r detection of 8-MOP-DNA photoadducts after t reatments 
with varying concent rations (2 to 360 ng/cm2) of 8- MO P and UVA 
exposure dose from 0.5- 6.0 J /cm". Indirect IF technique of Za rebska et 
al (Ph otochem Photobiol 27:37, 1978) was adopted using specific a nt i-
8-MOP-DN A photoadduct immune serum with FITC-Iabeled conjugate 
to localize s ite of p hotoreaction. Detection of 8-MO P-DNA adducts in 
KC a nd MC was also studied in epidermal sheets of guinea pig and 
human skin under in u£tro PUVA t reatment. Limit of detection was as 
low as 10 ng/cm2 8-MOP and 0.5 J /cm2 UVA for skin sections, epider-
mal s heet s and LC. Skin biopsies of guinea pigs t reated wi t h topical 
PUV A revealed posit ive IF stain in epidermal cell nuclei at a threshold 
8-MOP dose of 100 p.g/cm2 skin surface and 13 J /cm' of UVA. 8-MOP-
DNA photoadducts were localized to ce ll nuclei. 8-MOP-DNA adducts 
were not detected in skin of guinea pigs receiving oral 8-MOP (0.6- 6.0 
mg/k g) a nd 16 J /cm2 UVA. T hree most inte resting, new findings were: 
(a) t h e specific immune serum showed posit ive IF reaction in melano-
cytes, both in gu inea pig and human skin , (b) the pattern of KC 
staining was highly localized, and (c) PUV A induces nuclear damage 
in ep idermal as we ll as dermal ce lls. 
8 . U ltra violet Lig ht C Irradiation Produces Only Minimal Ep-
idermal Langerhans Cell Structural Damage. DAVIDE lACOB· 
E LLI, TORU FUKAYA, S HOZO TAKAH AS HI , AND KEN HASHIM OTO , 
Dep t. of Dermatology, Wayne State University School of Medicine, 
Detroit, a nd Veterans Administration Medical Cente r, Allen Park , 
M I. 
Sin ce information on the effect of ul t raviolet light C (UVC) on 
epide rma l Langerhans cells (ELC) is sti ll fragmentary, we have under-
taken a study to clari fy this issue and to compare t he effect that a ll 
th ree U VL spectra have on guinea pig (G P ) ELC. Using a xenon arc 
lamp monochromator (J asco CRM -Fa Spectre Irradiato r) we have 
determined the minimal erythema dose (MED) for mult iple wave-
length s on t he depilated back skin of strain 2 GP. 1 to 6 MED of UVB, 
>.3 10 a nd UVC, >. 270 were then administered to the GP back skin. 
UV A, >.360 doses ranged from 1 to 3 MED only because of extremely 
long irradiat ion times (1 MED = 35J = 37'38"). 4 mm punch biopsies 
were obtained 24h post-irradiation and the specimens were studied by 
both light microscopy (LM) and electron microscopy (EM). LM of 
EDT A -sepa rated, ATPase-stained epidermal sheets showed that both 
UV A a nd UVB reduced the number of the ELC population and pro-
duced definite changes in t heir morphology, characterized by attenua-
tion a nd loss of their dendrites and subsequent t ransit ion from polyg-
onal to round configuration. UVC irradiation, on t he other hand, 
produced similar morphological changes but doses as high as 6 MED 
failed to produce a dec rease of the ELC number (p > 0.05). EM of the 
irradiated specimens showed that UV A and UVB produced scattering 
and aggregation of the ATPase loci located in the ELC cytomembrane 
and, at higher doses, structural damage to the ELC cytomembrane 
itsel f was seen . The effect of UVC was instead limited to the production 
of a non-linea r, lumpy and uneven ATPase staining pattern, without 
actual ELC cytomembrane damage. These findings suggest that a 
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defini te relation exists between the penetrating power of each UVL 
spectrum and its propensity, at comparable doses, to damage t he ELC. 
9 . F a ilure of In Vivo Low Dose Ult r aviolet (UV) Radiat ion to 
Suppress Contact Hypersensitivity to Picryl Chloride (PCl) . 
CRAIG A. E t.M ETS AND MARK E . LOG AN, Dept. of Dermatology, Case 
Western Rese rve University School of Medicine, Cleveland, OH . 
lt is known t hat topical application of the contact sensit ize r dini t ro-
f1uorobenzene (DNFB) to murine skin irradiated in vivo with low doses 
of UVB results in ant igen specific suppression of the contact hypersen-
sit ivity response. To determine whether the in. vivo low dose UVB 
method of inducing unresponsiveness could be extended to other hap-
tens, we examined t he capacity of this regimen to produce unrespon-
siveness to the structurally related hapten PCJ. The abdominal skin of 
adult female C3H mice was exposed to 700 J/ m2 broad band UV from 
a bank of 4 FS20 fluorescent lamps. Following t he final exposure, PC! 
was applied directly to the irradiated skin site. Five days later mice 
were ear challenged and the incremental ear swelling response which 
occurred over the next 3 days was measured to assess contact sensiti-
zation. In cont rast to prior observations wit h DNFB, mice who were 
skin pain ted wi th PCl t hrough low dose UV-irradiated sk in responded 
in an ident ica l manner to positive cont rols who were skin painted but 
not UV-irradiated. This fa ilure to generate suppression did not appear 
to be due to an immune response gene effect since both BALB/c and 
DBA/2 mice responded to PCl in a man ner identical to C3H mice. 
Suppression of contact hypersensitivity did occu r if PC! was applied 
simul taneously to UV-irradiated and non-UV-irradiated sites. T hese 
resul ts indicate that t here is hapten specificity in the abili ty of the low-
dose UV and hapten skin paint ing regimen to induce unresponsiveness 
to contact sensitize rs. Furthermore, our results indicate t hat suppres-
sion of PCI contact hypersensit ivity by the in viuo low dose UV regimen 
requires 2 s ignals. One of t hese is generated by appl ication of hapten 
to UV -irrad iated skin; the other is generated by application of hapten 
to normal skin . 
10. Contact P hotosens itivit y to Te trachlorsalicylanilide Can 
Be Induced in the Albino Guinea P ig b y UV A Alone. COLIN A. 
RAMSAY AND FAWNDA PEI.. I.. ETT, Div. of Dermatology, University of 
Toronto, Ontario, Canada. 
It is assumed that the induction of contact photosensit ivity (CPS) 
in the albino guinea pig requires UVA plus UVB or UVA p lus ir ri tation 
of the skin wi th sodium Iaury! sulphate. UVA alone is said to be 
insufficient to induce CPS. Our study shows that CPS to tetrachlor-
salicylanilide (TCSA) can be induced by UVA alone, neit her UVB nor 
chemical ir ritation are requi red. CPS was induced by TCSA on the 
depilated nuchal area of albino guinea pigs fo llowed by UVB from FS20 
fluorescent sunlamps or UVA from F20Tl 2-BL fluorescent lamps 
repeated 4 t imes in 17 days. Elicitation with TCSA (0.1 ml of 1% 
solut ion) with UVB (1.65 J / cm2 ) 1 hour later was on caudal skin 3 
weeks after t he last induction. With 0.2 ml of 2% TCSA all animals 
(22) were sensit ized with UVB (90 mJ/cm2) plus UVA (4.5 Jfcm2 or 
1.5 J /cm2 ). UVB alone (90 mJ / cm2 ) gave a 50% sensit ization rate. 
When 3 mm glass fi ltered UVA alone (4.5 J /cm2 ) was used all ani mals 
(6) were sensit ized. Reduction of concentration of TCSA to 0.5% 
together wit h unfilte red UVA (4 .5 J/cm2 ) a lso gave sensit ization in a ll 
animals. Dose response studies fo r the elicitation of photopatch tests 
(PPT) were performed for T CSA and UVA. A reduction in t he dose of 
TCSA from 1% to 0.1% led to a s light reduction in posit ive PPT , from 
100% to 88%. When TCSA was reduced to 0.01% only 18% of animals 
showed posit ive PPT. When the dose of UVA was reduced to 0.33 J / 
cm2 t he rate of posit ive PPT fe ll to 76%. We can conclude that a) UVA 
alone will induce CPS to T CSA in the guinea pig; b) doses of 0.1 ml of 
1% T CSA and 1.65 J/cm·z of UVA are suff1cient to elicit posit ive PPT 
in all sensitized animals. 
11. Systemic Suppression of Contact Hype r sensitivity Associ-
a ted with Suppressor Ly mphocytes: Is a L esion in DNA an 
Essential Ste p in the Pathway? WARWICK L. MORI SO N, LSI-
Basic Research P rogram, NCI-Frederick Cancer Research Facility, 
Frederick, MD. 
Exposure of mice to UVB (280-320 nm) radiation suppresses t he 
development of contact hypersensitivity (CHS) to chemicals app lied 
subsequently to nonirradia ted skin (systemic suppression), and t his 
suppression is associated with t he generat ion of suppressor lympho-
cytes. The molecular events involved in init iating t his immunomodu-
latory pathway a re unknown. Recently, t reatment of mice with meth-
oxsalen and UVA (320- 400 nm) also has been shown to produce 
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system ic suppression of CHS that is associated wi th suppresso r lym-
phocytes. Both UVB and methoxsalen/UV A radiation produce lesions 
in DNA, and this suggests tha t alterations in that molecule might be 
an essential step in the pathway. This possibi li ty has been explored by 
testing the effect of other moda li t ies t hat do and do not interact with 
DNA. T reatment of C3 H- mice with superficial X radiation (30 kV) , 
which mainly produces single-strand breaks in DNA, or with 5-meth-
ylisopsoralen a nd UVA radiation, which produces monofunctional ad-
ducts in DNA, resul ts in systemic suppression of CHS. In both in-
sta nces, the suppression can be t ransferred to unt reated mice by 
injection of lymphoid cells obtained from suppressed mice. Treatment 
of C3H - mice wi th rose bengal and visible (>400 nm) rad iation, a 
photochemical interaction t ha t does not produce les ions in DNA, 
results in systemic suppression of CHS; however, in contrast to t he 
other t reatments, the suppression cannot be transferred with lymphoid 
cells. These findings suggest t hat a molecular a lte ration in DNA may 
be either an ini t iatin g or an essential step in the development of the 
systemic suppress ion of CHS that is mediated by suppressor lympho-
cytes. 
12 . Ellagic Acid Inhibits Benzo[a]pyrene Metabolism and En-
zyme-Mediated DNA-Binding in BALB/c Mouse Cultured Ke-
ratinocytes. M UKUL DAS, B. J. DEL TITO, JR., H. MUKHTAR, C. 
L. MARCELO, AND D. R. BICKERS, Dept. of Dermatology, Case 
Western Reserve University and Veterans Administration Medica l 
Ce nter, Cleveland, OH, and University of Michigan, Ann Arbor, MI. 
Skin is directly exposed to environmental oncogens such as benzo[a] 
pyrene (BP). Our prior studies showed t hat ellagic acid (EA) , a natu-
rally occurring plant phenol found in fruits and vegetables ingested by 
humans, inhibits BP-metabo!ism in intact epidermis of neonatal rats 
(BBRC 114:388, 1983). In t his study the effect ofEA on BP metabolism, 
its subsequent glucuron ide and sulfate conjugation and DNA-binding 
was investigated in BALB/c mouse keratinocytes. The cells were cul -
tured in t he presence and absence of non- toxic concentrations of EA 
(1.5- 7.5 11M) for 4 hours and then incubated with "H-BP (3.6 11M) for 
18 hours. BP was metabolized by these cells to organic-soluble metab-
olites (diols, phenols a nd qui nones) and water soluble glucuronide and 
sulfate conjugated metaboli tes. EA in a dose-dependent ma nner inhib-
ited extracellular and int racellular metabolism of BP. High pressure 
liquid chromatography (HPLC) analys is of the organic metabolites in 
the medium and in the cells indicated that the formation of diols, 
quinones a nd phenols was inhibited by EA. Water soluble metabolites 
were digested with {!-glucuronidase or aryl sulfatase and then a nalysed 
by HPLC. Varying degrees of inhibit ion of conjugate formation were 
observed wit h EA. Furthermore, a dose-dependent inhibition of bindi ng 
ofB P-metabolites to keratinocyte DNA was observed with the addition 
of EA to cultured cells. Our results indicate t hat EA reduces BP-
binding to keratinocyte DNA as a consequence of inhibited formation 
of reactive metaboli tes and that EA may prove useful as a naturally 
occurr ing inhibitor of envi ronmental carcinogenesis. 
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13. Ellagic Acid and Clotrimazole As Inhibitors of 3-Methyl-
cholant hrene (MCA)-Induced Skin Tumorigenesis in 
BALB/c Mice. HASAN MUKHTAR AND DAVID R. B ICKERS, Depts. 
of Dermatology, Case Weste rn Reserve University and Veterans 
Administration Medical Cente r, Cleveland, OH. 
Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous environ -
mental pollutants and known skin carcinogens. The repeated topical 
application of PA Hs such as MCA to the skin of mice is tumorigenic. 
Since the metabolism of P AH is a prerequisite for its carcinogenicity, 
inhibitors of PAH metabolism may be useful in reducing t he risk of 
PAH skin cancer. In this study the effects of inhibitors of cutaneous 
PAH metabolism, ellagic ac id (a dietary plant phenol present in fruits 
and vegetables) and clot rimazole (an antifungal imidazole) on MCA -
induced skin tumorigenesis were evaluated. Tumor incidence in groups 
of mice rece iving MCA (1.5 11moles t wice weekly for 16 weeks) simul -
taneously wit h or without topically applied ellagic acid (1 or 2 n mol 
before each MCA application) or clotrimazole (2.9 11mol) was investi-
gated. Both ellagic acid and clotrimazole were found to be highly 
effective inhibitors of tumor formation whether t he tumor data are 
considered as percent mice wi th tumors, cumulative number of tumors, 
tumors per mouse or tumors per tumor-bearing mice as a function of 
weeks on test. By 8, 10, 12, 14 and 16 weeks of testing, the number of 
tumors per mouse in t he group receiving MCA alone was 2.0, 3.4 , 4.0, 
4.9 and 5.3, respectively. The corresponding numbers in the group 
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receiving MCA plus 2 n mol ellagic ac id was 0.0, 0.3, 0.4, 0.6 a nd 1 2 
respectively and in the group receiving MCA plus clotrimazole was 0:1 : 
0.7, 1.8, 2.5 a nd 3.5, respectively. Our results suggest that natural 
polyphenols such as ellagic ac id and imidazole compounds such as 
clot rimazole may prove useful as prototype inhibitors of PAH-induced 
skin cancer. 
14. Superoxide Dis mutase Suppresses Formation of UV-In-
duced Epidermal Cell Injury. K II CHIHO DAN NO , MASAHIRO TAK-
IGAWA, TAKES HI HORIO, AND SADAO IMAMURA, Depts. of Derma-
to logy, Kyoto University, Kyoto, and Hama matsu Medical School 
(MT), H a mamatsu, J apa n. 
To examine the role of free radicals (FR) in sunburn cell (SC) 
formation a nd development of UV inflammation, groups of 5- 10 mice 
(25- 30 g body weight) were given 1- 4 i.v. injections with each of the 
fo llowing FR scavengers, including bovine blood superoxide dismutase 
(SOD) (30- 300 units), bovine liver catalase (6- 30 x 1000 u) , L-histidine 
(2- 10 mg), and D-mannitol (2- 20 mg), and saline (controls) before 
and/or a fte r UV-B radiation (UVR) (300 mJ /sq em) . Ear increment 
was measured 24 hr after UVR and the number of SCs/mm of ear 
epidermis was counted histologically. The number of SCs was signifi -
cantly decreased by 1 injection wi t h S OD (300 u) given eit her just 
before or immediately after (<15 min) UVR (3.59 vs 1.76- 2. 11 , p < 
.01 ), while it was no longer inhibited by injections given more than 2 
hr before or after UVR. 4 repeated injections of SOD (once immedia tely 
after UVR and thereafter 3 x every 2 hr ) also reduced SC counts but 
did not obviously alte r ear swelling responses (ESR). Neither SC counts 
nor ESR were remarkably suppressed by 4 injections with any of other 
active FR scavengers, inactivated SOD, and bovine serum albumin. A 
single injection with diethyldi t hiocarbamate (DDC) , SOD inactivator, 
significantly augmented SC formation (3.51 vs 6.06, p < .05) but not 
ESR. 4 i.v. inject ions with betamethasone (20 J.Ig) and indomethacin 
(600 11g) remarkably inhibited ESR (1 28.8 vs 37.1- 30.0 11m, p < .005) 
wit hout interfering with SC production. T hese findings suggest t hat 
superoxide anion generated by UVR may participate in SC formation 
and that UV -induced epidermal cell injury and UV edema may occur 
via different mechanisms. 
15. Clotrimazole: A Potent Inhibitor of Benzo[a]pyrene (BP)-
Metabolism and Covalent Binding to DNA in Cultured 
BALB/c Mouse Kerat inocytes. BENJAMIN J . DEL TITO, JR. , 
MUKUL DAS, CYNTHIA L. MARCELO, HASAN MUKHTAR, AND DAVID 
R. BICKERS, Depts. of Dermatology, Case Western Reserve Univer-
sity and the Vete rans Administration Medical Center, Clevela nd, 
OH , and U niversity of Michigan, Ann Arbor, ML 
The polya romatic hydrocarbons (PAI-ls) are ubiqui tous environmen-
ta l chemicals which are generated during the incomplete oxidation of 
foss il fuels. Concern over t he prevalence of PAHs arises from evidence 
t hat a significant number of t hese compounds, including BP, a re known 
to cause skin cancer in humans. The mecha nism of PAH carcinogenesis 
is dependent on chemical transformation of inert precursors to highly 
reactive electrophiles such as diol-epoxides by microsomal P-450-de-
pendenl monooxygenases which can en ha nce their binding to DNA 
thereby initiat ing tumor form ation. Our previous studies have shown 
that clotrimazole, an imidazole antifungal agent, significantly inhibited 
BP-metabolism and its covalent binding to DNA in the epidermis of 
neonata l rats (JJD 80:349, 1983). The present study was designed to 
assess t he effect of clotrimazole on BP-metabolism in cultured kerati · 
nocyles. Our results indicate that BP is readily converted to organic-
soluble and water-soluble metabolites. Both glucuronide and sulfate 
conjugated metabolites were produced by the cultured cells. High 
pressure liquid chromatographic analysis ofBP -melabolism in cultured 
keratinocytes showed formation of diols, phenols and quinones. The 
addition of clotrimazole (1.5- 7.3 11M) to the cells resulted in significant 
dose-dependent inhibition of organ ic- and wate r-soluble formation of 
BP metabolites. C!otrimazole (7.3 I'M) also caused >40% inhibi t ion of 
BP-binding to mouse keratinocyte DNA. Our results re-emphasize that 
clotrimazole may prove useful in altering the ri sk of tumor development 
in t he skin associated with chronic exposure to environmental PAH 
carcinogens. 
16. Epidermal Enzyme-Mediated Mutagenicity of 2-Aminoan-
thracene, an Aromatic Amine Skin Carcinogen. D. R. BICKERS, 
W. T. SPECK, L. W. MEYER, AND H. MUKHTAR, Dept. of Dermatol-
ogy, Case Western Reserve University and Veterans Administration 
Medica l Center, Clevela nd, OH. 
The somatic mutation hypothesis of chemical carcinogenesis dictates 
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t hat ca rcinogens have mutagenic propert ies. P rior studies have shown 
that membrane-bound enzymes present in liver and several extra he-
patic tissues enhance the mutagenicity of a variety of known carcino-
genic c hemica ls in the Ames Salmonella typhimurium mutagen assay. 
Since many carcinogens have organ-specific oncogenic effects, studies 
using live r as an activation system may not be valid for skin carcino-
gens. In t his study four teste r strains of S. typhimurium, including 
TA-1537, TA-1538, TA-98 and TA-100, the promutagen and known 
skin carcinogen 2-aminoanthracene and an epidermal a nd dermal 
microsoma l enzyme-mediated mutagenicity assay were developed. Us-
ing a n activation mixture prepared from whole skin , epidermis and 
dermis of neonatal Sprague-Dawley rats or keratinocytes derived from 
BALB/c mice, enha nced mutagenicity of 2-aminoanthracene was 
shown to occur. Furthermore, pre-treatment of t he anima ls with in-
duce r s of microsomal carci nogen-metabolizing enzymes such as the 
polychlorinated biphenyl AROCLOR 1254, 3-methylcholanthrene and 
coal tar each substantia lly augmented the enhancing effects of the 
epidermal enzyme. The highest specific activi ty occurred in the epider-
mal fract ion followed by derm is a nd whole skin , all of which were 
considerably less than that occurring with live r enzyme from t he ,;a me 
animals. S ince t he skin of t he rat is known to be susceptible to tumor 
induction by 2-aminoanthracene, our findings re-emphasize t he impor-
tance o f carci nogen metabolism in the ini t iation of cancer and furt her 
confirm t hat microsomal drug-metabolizing enzymes can influence 
toxic responses in cutaneous t issue. 
17. The Role of Skin in the Distribution of Digoxin and in the 
Digoxin-Quinidine Interaction. NEIL H. SHEAR, GIDEON Ko-
REN, AND STUART M. MACLEOD , Div. of Clinical Pharmacology, 
Hospital for Sick Children, University of Toronto, Toronto, Ontario, 
Canada. 
Digoxin (D) has a high volume of distribut ion, and a narrow thera-
peutic margin . Quinidine (Q) causes D toxicity due to decrease in D 
elimination and in D distribution volume. Redistribution of D observed 
in a child with junctional epidermolysis bullosa (persistent D concen-
tration of 4.4 nM 96 hr afte r the previous dose) prompted us to study 
the ro.le of skin in D distribution and Q in teraction. Wistar rats, injected 
wit h I25J-D, had tissues sampled (blood, heart, skin, diaphragm, kidney, 
liver) at 2, 4, and 6 hr. T he time of maximal concentration (tmax) for 
kidney, live r a nd muscle was 2- 4 hr with concent rat ions decreasing 
gradually t hereafter. S kin accumulated D more slowly (tmax ;;. 6 hr) . 
The tissue/blood concentration ratio was highest in t he skin (2.03) and 
kidney (2.13), lower ratios were seen in liver (1.14), heart and dia-
phragm (0.71). A squamous cell carcinoma line (A431) was used to 
assess D binding to the membrane receptor a nd inhibit ion of Na+ /K+ 
ATPase (NKA). Significant specific binding ofD was shown. Increasing 
concentrations of Q decreased D uptake: 
Q cone. (J.Lg/ml) 0 
D uptake (cpm x 10"/10" 2.2 ± 0.3 
cells) 
9 90 
1.8 ± 0.3 1.5 ± 0.2 
900 
1.3 ± 0.3 
NKA activi ty was assessed in A431 cells using rubidium (""Rh) which 
behaves like potassium. D 100 ng/ml typically inhibited 86Rb uptake 
fro m 4 7.3 ± 3.6 X 10'1 to 24. 1 ± 1.9 X 10'1 cpm/106 cells (p < 0.0001). 
Q 90 ng/ml significantly blocked the effect of D on 86 Rb uptake 
suggesting t hat Q inhibits access of D to NKA. These studies suggest 
that the skin may play an important ro le in determining D distribution. 
Drugs o r skin disease may result in redistribution of D from this 
reservoir leading to alte red tox ic or t herapeutic effects. 
18. Role of S inglet Oxygen e02) and S uperoxide Anions (02) 
in Skin Photosensitization by PUVA. M. A. PATHAK , M. P. 
MULLEN, AND T. B. FITZPATRICK, Dermatology Department, Har-
vard Medical School, Boston, MA. 
Skin photosensitization by psoralens (P) and UVA (320- 400 nm, 
PUV A) is manifested by erythema, edema, and pigmentation a nd 
invo lves two reactions: (l.) Type-! a nox ic reaction in wh ich P photo-
reacts with DNA to form single-strand and interstrand cross- linking 
adducts. (2) Type-II oxygen-dependent photodynamic reaction in 
wh ich p hotoexcited P reacts with molecular oxygen COz) to produce 
reactive oxygen species 10 2, 0 2, and · OH which evoke damage to cell 
membranes. I n uitro and in uiuo experimental evidence are presented 
to support the possible role of reactive oxygen in PUV A photosensiti-
zation. Production of 10 z by 8-methoxypsoralen (8-MOP, 5 X w-o M) 
and UVA (0- 10 J/cm2) was established in. vitro by monitoring bleach ing 
of N,N-dimethyl,p-nitrosoani line at 440 nm and by carrying out 10 2 
quenching studies using az ide (NaN:.), DABCO [1 ,4-diazo-bicyclo-
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(2,2,2)-octane], Nz, C,H,OH and D20. Formation of 0 2 was confirmed 
by monitoring PUVA-induced reduction of nitroblue tetrazolium at 
560 nm. In vivo evidence for skin photosensitization by reactive oxygen 
species was obtained by inhibiting generation of 10 2 and 0 2 in guinea 
pig skin treated with 8-MOP (5 J.Lg/cm2 ) a nd UVA (2.5 J /cm2). Known 
quenchers of 10 2, such as DABCO, NaN 3, glutath ione, iS-carotene and 
known scavengers for 0 2 such as superoxide dismutase (SOD) and 
tocopherols , were applied to skin at 10- 1 to 10- 6 M concentration. 
Degree of erythema and edema reactions of PUVA-treated sites were 
compared. E rythema a nd edema reactions were clearly inhibited at 
skin sites t reated with non-UV-absorbing DABCO, NaN:., and SOD. 
Inhibition of photosensitization was concentration dependent (10-' to 
w-'). PUVA-treated control sites ex hibited moderate-to-severe ery-
t hema and edema. 
SESSION C Arlington/ Alexandria 
Jean-Claude Bystryn, M.D., P residing 
1. Evidence of Epstein-Barr Virus Antigens in Kaposi's Sar-
coma. ROULETTE WM. SMITH , ROBERT ROUSE, GARY PEARSON, 
AND CHUNG Hu, Stanford University, Stanford, CA, and Mayo Clinic 
(GP) , Rochester, MN. 
There are several reports associating cytomegalovirus (CMV) DNA 
and RNA with Kaposi 's Sarcoma (KS) by molecular hybridization 
(Boldogh, et al. , Int. J. Cancer 28:469- 474, 1981; Drew, et al., La ncet 
ii:l25- 127, 1982) . Despite t his, investigators have been relatively un-
successful in demonstrating CMV a nt igens in KS (cf. Civantos, et al. , 
J. Inv. Derm. 79:79- 80, 1982). Moreover, Epstein-Barr vin1s (EBV) 
a nt igens have not been detected in KS (cf. Boldogh, et a l. , Int. J. 
Cancer 28:469- 474, 1981). AsKS is a complex neoplasm, it is important 
to demonstrate fu nctional molecular complexes (e.g., enzymes and 
nucleoproteins) implicated in causing its neoplastic changes. Smith 
recent ly proposed t hat two small EBV -encoded RNAs (known as 
"EBERl " and "EBER2"), whe n complexed with a host nucleoprotein 
(known as "La"), could cause structural and functional changes by 
producing aberra nt mRNA t ranslation products in infected cells (cf. 
Thimmappaya, et al. , Cell 31:543- 555, 1982; Bhat & T himmappaya, 
PNAS 80:4789- 4793, 1983). Furthermore , transmission of these hybrid 
ribonucleoprotein complexes (denoted "La*EBERl / 2") could be the 
principal transmissible factors causing virtually all of the diverse 
manifestations of t he acqu ired immune deficiency syndromes (AIDS) 
and KS (Smit h , Ann. NY Acad. Sci., in press). We therefore examined 
KS tumor tissue for evidence of EBV antigens. Two EBV antigens 
(known as "EA-D" and "EBNA") were detected in frozen biopsy 
sections from a patient with "classical" KS and an AIDS patient with 
KS. lmmunoperox idase staining was used with monoclonal (mouse) 
a nt ibodies to the EBV early and membrane antigens and human 
a ntisera to "EBNA." T here was no evidence of CMV early or late 
antigens in t hese tissue specimen when monoclonal (mouse) antibodies 
were used. These results now provide a basis for further investigation 
of t he infectious properties of "La*EBERl/2." Perhaps more impor-
tant, investigators now must rule out EBV secondary products as 
possible causes of AIDS and KS. 
2. Transfection of Xeroderma Pigmentosum Cells: Stable 
Expression of Linked Cloned Genes. M. PROTIC-SABLJIC, D. B. 
WHYTE, J. FAGAN, B. H. HOWARD, R. PADMANABHAN, C. M. GOR-
MAN , AND K. H. KRAEMER, National Cancer Institute, Bethesda, 
MD. 
To clone the gene(s) responsible for UV hypersensitivity in xero-
derma pigmentosum (XP) cells we plan to t ransfect XP cells with a 
se lectable expression vector linked to DNA containing putative DNA 
repair gene(s). Selection of cells expressing the vector should enrich 
for cells with the (unselected) repa ir gene. To test t his strategy, we 
used a plasmid (pSV2CAT-SV,0GPT) containing a selectable gene, 
xanthine-guanine phosphoribosyl t ransferase (XGPRT) linked to a 
non-selectable gene, ch loramphenicol acetyl-transferase (CAT) (Mol. 
Cell. Bioi. 2: 1044, 1982). SV,0 transformed XP (XP20s(SV,0)) and 
normal (NL) (GM0637(SV,0 )) fibroblasts were transfected with the 
plasmid using a calcium phosphate precipitation technique. Using 10 
pg plasmid per 106 cells, trans fection frequency was about 10- 3 to 10-• 
per ce ll after 30 days in selection. By measuring the XGPRT a nd CAT 
activities of 28 XP and NL subclones we found that selection for 
XGPRT yielded a high proportion of clones that a lso expressed CAT 
alt hough t he relative levels of XC PRT and CAT did n?t correlate. 
XGPRT was expressed in all subclones, while CAT was expressed in 
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81% (13/16) of t he XP subclones and 92% (11/12) of the NL. Both of 
these activities varied more than 100-fold, from 0.01 to 8.15 nM/min · 
mg and <0.01 to 2.48 nM/min-mg respectively. The mean XGPRT 
was 25-fold lower in XP than in NL, whi le the mean CAT was only 
2.6-fold lower. T he variations in XGPRT did not correlate with that 
of CAT suggesting t hat relative gene dosage was variable. Clones 
removed from selection for 10 days prior to assay retained 70 to 90% 
of gene activity. We conclude that non-selected genes may be stably 
expressed with high effic iency when linked to selectable genes and 
t ransfected into XP cells. 
3. Coexpression of Neurofilaments and Keratin in Cutaneous 
Neuroendocrine (Merkel Cell) Carcinoma Cells. Y. MEROT, R. 
J. MARGOLIS, 0. DAHL, A. K. BHAN, J. H. SAURAT, AND M. C. 
MIHM, JR., Clinique de Dermatologie, Hopita l Cantonal Universi -
ta ire, Geneva, Switzerland; Dept. of Pathology, Divisions of Der-
matopathology and Immunopathology, Massachusetts General Hos-
pital; and Spinal Cord Injury Service, Veterans Administration Med-
ical Center, Harvard Meclical School, Boston, MA. 
In order to determine t he type of in termediate filaments in neuroen-
docrine carcinomas (NEC) in the skin frozen sections of four cases 
were studied by indirect immunolluorescence (IIF) and immunoperox-
idase (IP) techniques using antibodies directed against keratin and 
neurofi laments (NF). Each case had the characte ristic ul t rastructural 
features of NEC. The ant ibodies consisted of an anti-keratin mono-
dona), polyspecific antibody (ab) directed aga inst keratin polypeptides 
of 45, 48, 52, 54, 58, 62, 63, 66 and 67 Kd MW, and an anti -NF 
monoclonal, polyspeci fic ab directed against NF polypeptides of 70, 
150 and 220 Kd MW. 
In each case, 80-90% of the tumor cells were stained wit.h ant ibodies 
directed aga inst keratin and NF. The ce lls, by IIF a nd IP, had an 
uneven cytoplasmic staining with an a rea of eccent ric concentration 
that correlates with the ul t rastructura l disposit ion of intermediate 
filaments about the nucleus. 
Double labelling of cells by llF, usi ng rhodamine and FITC conju -
gates, was done on 3 cases. In each case t here was simultaneous 
cytoplasm ic staining with both monoclonal antibodies. Further, the 
quantitative a nd qua li tative staining of ce lls was simila r for each 
monoclonal ant ibody. The coexpression of intermediate filaments-
keratin and NF- provides further information about the nature of the 
NEC. 
4 . Normal Rabbit Merkel Cells (MC) Do Not Express the In-
termediate Filament Proteins of Glial or Neuronal Cells. J .. 
H. SAURAT, Y. MEROT, L. DIDIERJEAN, AND D. DAHL, Dept. of 
Dermatology, Hiipita l Cantonal Universita ire, Geneva, Switzerland, 
and Harvard Medical School (DD), Boston, MA. 
Although t his has never been proved, it is widely believed that MC 
dre of neural origin. If so, MC would express in termediate filament. 
proteins (IFP) of either neurons (the neurofil ament protein- NFp) or 
glia l cells (the glial fibrillar acidic protein GFAp). We have previously 
described a monoclonal antibody reacting with rabbit MC (MC ab) 
(JID, 1983, 81, 249); its use in double immunofluorescence staining 
(DIFS) allowed us to study a la rge number of MC for the expression of 
either NFp or GFAp. 
DlFS was performed on lip specimens of 10 rabbits; the an t isera 
(a.s. ) used were: rabb it a.s. t.o NFp (J. Comp. Neurol. 1977, 176, 645); 
rabbit. a.s. to GFAp (Dako); rabbit a.s . to neuron-specific enolase (NSE 
Dako). MC ab was revealed by a FITC labelled anti human kappa 
chain serum whereas the other a.s. were revealed with TRIC labelled 
anti rabbit lg sera. It was possible to study a total of 305 normal MC, 
characterized by their shape, characte ristic distribution wit hin rabbit 
lip specimens and reactivity with both MC monoclonal ab·and NSE 
a.s. Both NFp a.s. and GFAp a.s. were found to react with nerve 
processes in the dermis, demonstrating t he reactivity of the a.s. with 
rabbit NFp and GFAp; intra-epidermal ce lls were never stained. DIFS 
clearly demo nstrated that MC ab and NSE reactive cells were both 
NFp and GFAp negative. 
This clearly demonstrates that t he IFP of normal MC are neither 
NFp nor GFAp and suggests t hat MC are not of neurogenic lineage in 
the rabbit. 
5. Keratin-Type Intermediate Filament in Sweat Gland Myo-
epithelial Cells. A Study Using Monoclonal Antibodies. KEI-
ICI·IIRO HORI , HlKARU ETO, AND K EN HASHIMOTO, Dept. of Der-
matology, Wayne State University School of Medicine, Detroit, and 
Veterans Administration Medical Center, Allen Park, MI. 
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Myoepithe lia l cells form t he peripheral ce ll laye r in the secretory 
segment of sweat glands. No critical evidence is ava ilable to decide 
their origin whether they are ectodermal or mesodermal. Ul t rastruc-
tura lly sweat gland myoepit helia l cells, a rrector pili muscles, a nd vas-
cular smooth muscles a re indistinguishable. The purpose of t his study 
is to clarify t he origin of myoepi thelia l cells using anti keratin an t ibodies 
EKHl, EKH4, and AN3. These were produced in our laboratory by 
hybridoma technique. EKHl recognizes a ll classes of in te rmediate 
fi laments. EK H4 (recognizes 50Kd keratin) and AN3 recogn ize lower 
2-3 layers of normal human epidermis. Since only epithelia l cells of 
ectodermal origin contain keratin -type in te rmediate filament, EKH4 
and AN3 a re used as ectodermal markers. They were applied to skin 
frozen sections with indirect immunof1uorescence technique. We found 
that myoepithelial cells were recogn ized by a ll t hree antiboclies. In 
cont rast, smooth muscle cells of blood vessels and a rrecto r pili muscles 
were recognized only by EKH1, but not by EKH4 and AN3. This study 
demonstrated that myoepit helia l cells of sweat glands contain keratin-
type intermediate filament and suggested their ectodermal origin . Elec· 
t ron microscopic studies were performed on the myoepi thelia l cell of 
eccrine and apocrine gland using human fetuses of the stages 16 to 24 
weeks and human adult . It was found that myoepithelia l cells are 
developed from basal ce lls of embryonic coiled tip and not fro m mes-
enchymal ce lls. Admixture of tonofi laments and myofilaments is ob· 
served in developmental myoepithelial ce ll and in the basal cell of the 
established duct. Thus, EM studies a lso supported t he conclusion 
obtained from monoclonal antibody study. 
6. Familial Aggregation of Small Conge nital Nevomelanocytic 
Nevi . ARTHUR R. RHODES, NANCY R. S LIFM AN, AND BRUCE R. 
KORF. Depts of Dermatology and Neurology, Harva rd Meclical 
School, Boston, MA. 
During t he course of family interviews in the evaluation of inclivid· 
uals with congenital nevomelanocytic nevi (CNN), it was apparent that 
small CNN sometimes aggregated in fami lies. T he following study is 
an attempt to test the null hypothesis that the prevalence of CNN in 
siblings of individuals with small CNN is no greater than the prevalence 
of CNN obse rved in newborns. "Probands" were selected from all 
individuals whose CNN was registered photographically during 1982 at 
The Children's Hospita l Dermatology Unit. A CNN was defined as an 
oval or round pigmented plaque that distorted the skin surface when 
assessed by side- lighting, not ident ifiable as another type of les ion, and 
present within the first week of life accorcling to direct parental 
sta tements. Of 38 probands whose CNN was less than 40 mm in 
diameter and whose families were available for interview, 33 had at 
least one sibling of t he same parents . These 33 probands with "small" 
CNN (21 males, 12 females, aged 1 mo to 19 yr) included 25 Whites, 2 
B lacks, 3 Hispanics, and 3 "other." Of 64 tota l siblings assoc iated with 
t hese 33 probands, 8 had at least one pigmented lesion present in the 
first week of life which, on our gross exam ination, was consistent with 
a nevomelanocytic nevus (all lesions :S10 mm greatest diameter). When 
the prevalence of CNN in siblings of individuals with small CNN (8/ 
64, 12%) was compared to t he population -based prevalence of CNN in 
Massachusetts newborns (50 per 4641, 1.1 %, all races) (Alper et al, J 
Ped 94:696, 1979) , a significant difference was demonstrated (p < 
0.001). Our investigation suggests that the null hypothesis should be 
rejected, and tha t at least some CNN may have a heritable component. 
Additional family studies of small CNN are warranted. 
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7. Melanoma Risk in Familial Dysplastic Nevus Syndrome. M. 
H . GREENE, W. H . CLARK, JH., M . A. TUCKER, 0. E. ELDER, M . C. 
FRASER, AND K. H . KRAEMER, National Cancer Institute, Bet hesda, 
MD, and University of Pennsylvania, Philadelphia, PA. 
Dysplastic nevi (ON) are clinically and histologically unique pre· 
malignant melanocytic lesions which underlie the susceptibility to most 
heredita ry melanomas (HM) (PNAS 80:6071, 1983). We studied H 
HM-prone kindreds (401 individuals). The 128 HM found in 69 family 
members were characterized by a young age at cliagnosis (mean: 34 
yea r) , a predom inance of superficia l spreacling melanoma (87%), and a 
predisposition to mul t iple primary HM (30%). 88 HM developed in 58 
family members before our survey. The 40 HM detected on first exam 
or during an ave rage of 4 yr follow-up were a ll in family members with 
ON (11 family members' first HM; 11 family members a subsequent 
primary HM). Family members with ON and HM were more likely to 
have >100 nevi and congenital nevus- like lesions and less likely to 
have dark brown eyes and cafe au lait spots than those with only D . 
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No new HM were detected in family members without DN. 90% of 
newly diagnosed HM were < 0.76 mm t hick, compared with 50% of HM 
w hich a ntedated t he study (p < 0.01) . Exlcuding 2 HM cases from each 
fa mily to remove asce rtainment bias, 33 of 111 family members with 
DN developed HM, compared with 0.08 expected (RR 413; 95% CL 
284-580). The cumulative Kaplan-Meier probabili ty of HM developing 
in fa mily members with ON reached 100% by age 76. No excess risk of 
cancers other than melanoma was observed. T hus, ON identify a 
subg roup of HM_ family members that is at extremely high risk of HM. 
Careful momtonng a nd educatwn of such persons have resulted 111 the 
diagnosis of many surgically curable HM. S ince DN also occur in a 
sporadic form, their contribu t ion to melanoma susceptibility in general 
may be substantia l. Recognition and proper n~anagement of the DNS 
offer s great potenttal for t he reduct iOn of HM mctdence and mortality. 
8. Gamma Interferon Can Stimulate Peripheral Blood Leuko-
cytes to a Total Kill of Human Melanoma Cells in Vitro. 
STEPHBN K. TYR!NG , GARY KL!MPE:l,, MIRIAM M. BRYSK, V!CRAM 
GUPTA, W. ROBERT FLEISCHMANN, AND SAMUEL BARON, University 
of Texas Medical Branch, Galveston, TX. 
In order to determine what differences exist between t he three major 
types of inte rferon, leukocyte (IFNa ), fibroblast (IFNtl) , and immune 
(IFN-y), in their abi li ty to kill human melanoma cells these three lFNs 
were compared for their direc t and t heir PBL (per ipheral blood leuko· 
cyte)- media ted actions in vitro. A micro-assay was employed in wells 
of a Histoplate in which viability of melanoma ta rget ce lls was deter-
mined after various t ime periods of incubation with IFNs and/or PBLs. 
It was ascerta ined on seven different human melanoma cell lines that 
IFN-y had a significantly greater direct ant icellula r effect than did an 
equ a l titer of IFNa or IFN,B. When PBLs were added, complete killing 
of a ll ta rget cells was ach ieved afte r 48 h with IFN-y but not with u or 
,B. When IFN-y was added to either IFNa or ,B, a potentia tion of the 
antice llula r effect was observed both with and without PBLs. The 
actions of th is "natural" IFNu could be reproduced with recombinant 
IFN-y and neutralized by antibody to t he 5' end of IFN/i eDNA. It can 
t h e refore be concluded that IFN -y is significantly more active against 
a variety of human melanoma cell lines t han is eit her lFN"' or ,B and 
that this difference can be manifested both with and without PBLs. 
Furthermore, synergistic anticellular action can be observed when 
IFN-y is added to IFNu of ,B. Most sign ificant ly, a complete destruction 
of a ll melanoma target cells is seen in vit ro in the presence of PBLs 
with the addition of !FN-y or IFN -y plus either lFNtr or ,B. These 
findings point to t he need for clinical t ria ls with lFN-y and lFN-y plus 
IFNa or fJ on human melanoma pa tients. 
9. Melanoma Cells Selected for Lack of Response to MSH 
Exhibit Increased Binding Capacity for MSH. JANET RETTIG 
EMANUEL AND JOHN M. PAWELEK, Dept. of Dermatology, Yale 
University School of Medicine, New Haven, CT. 
Cloudsman S91 mouse melanoma cells respond to MSH with in-
creased melanin synt hesis a nd changes in morphology and rates of 
p roliferation. The cellula r response to MSH presumably occurs as a 
result of an in teraction of t he hormone with specific high-affin ity cell 
surface receptors, and indeed specif1c binding sites for MSH have been 
detected on Cloudman cells using hormone labelled with either 1201, 
fe rritin, or fluorescent dye. However, t he manner in which the hor· 
mone-receptor complex regulates multiple cellular functions is unclear. 
We therefore developed genetic selection procedures to isolate mutant 
cell lines with a ltered receptors fo r MSH. We used a cell line which, in 
order to proli ferate, has a strict requirement for MSH or other agents 
t hat raise int racellular levels of cAMP. From t his line we isolated a 
number of mutants that no longer were stimulated by MSH but which 
still required elevated cAMP levels in order to divide. We reasoned 
t hat s uch muta nts might bear lesions directly involving the receptor, 
s ince the regulatory steps "distal" to t he receptor were apparently 
intact . We analyzed these mutants and found that they fell into at least 
th ree phenotypic classes in their response to MSH or in their abili ty 
to synthesize pigment . However, when we examined lines from each of 
the phenotypes for thei r abi lity to bind 1201-MSH we found that the 
lines a ll displayed a marked enhancement of binding capac ity. The 
mutants were able to bind from 3 to 100 fo ld more hormone than the 
parental ce lls. Apparent ly the cells possess a mechanism to "over-
compensate" for MSH binding and this mechanism can be activated 
th rough separate mutational events. 
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10. Deformability and Invasive Properties of Human Malig-
n a nt Melanoma Cells In Vitro . Magdalena Eisinger and Olga 
Marko, Memorial Sloan-Kettering Cancer Center, New York , NY 
We have compared t he capabilit ies of 10 different malignant mela· 
noma cell lines and 5 different stra ins of normal melanocytes to 
penetrate t hrough 0.8 I' milipore filters. 
One X 10' cells were seeded in a modified clinical moni to r system 
(CMS) (Milipore, microbiological kits) in minimal essent ial medium 
(G JBCO) conta ining 10% fetal calf serum. For melanocytes, phorbol 
12- myristate 13-acet.ate (10 ng/ml) was added to the same medium . 
Cells penetrating through t he fil te r were collected on glass covers lips 
placed on t he bottom chamber of the CMS. 
A sma ll proportion of cells from 8 melanoma cell lines derived from 
metastatic tumors penetrated the filters within 24 hours. In cont rast, 
melanoma cells derived from prima ry melanomas (2 cell lines) and 
normal melanocytes didn 't have the capability of penetrating through 
0.8 I' milipore filte rs. The sizes of malignan t melanoma cells ranged 
from 25- 28 I' and normal melanocytes 14- 16 I'· 
Repeated passage of the cells t hrough filters resul ted in enrichment 
of cells capable of penetration from 0.0008% in f1rst passage to 0.0135% 
in passage 4. Simila rly, capabili t ies of such cells to produce colonies in 
0.75% soft agar increased from 18.6%-32.6%, as did the ir capabili t ies 
to penetra te into human dermis in vitro (from 950 I' to 1300 JJ ). 
These results suggest tha t. the system can be used for selection of 
cells with invasive propert ies. The applicabili ty fo r basic and clinically-
related studies wi ll be discussed. 
11. The Effect of Topical Retinoic Acid on Intracutaneously 
Implanted S91 Melanoma in Mice. NORMAN LEVINE AND MARY 
J . HENDRIX, Sect. of Dermatology and Dept. of Anatomy, University 
of Arizona Health Sciences Center, Tucson, AZ. 
Previous studies have demonstrated t hat. retinoids possess in -vit ro 
ant ineoplastic propert ies aga inst cutaneous tu mor cells, particula rly 
aga inst melanoma. The purpose of t his study was to determine whether 
topically app lied retinoic ac id (RA) could prevent melanoma tumor 
formation afte r in -vivo cell innoculation. Trans ret inoic ac id in varying 
concent rations (0.1 %, 0.05%, a nd 0.01 %) in DMSO was applied daily 
to intradermal innoculation sites of S91 murine malanoma fo r 28 days 
beginning on the day afte r implantation. Tumor growth was quanti -
tated by i.p. injection of 14C-thiourac il , a t race r compound specific for 
mela noma which is incorpora ted in a Linear fas hion according to t he 
weight of t he tumor. 
At t he two highest concentrations of RA (0.1 % and 0.05%) a signi f-
licant decrease was found both in tumor size and in 14C-thiouraci l 
uptake. Moreover, in all 10 tumors treated with 0.1 % RA, compler.e 
regress ion occurred so that. no tumor was visible or palpable at t he end 
of t he treatment period. All 10 of the control animals had vis ible a nd 
palpable tumors. Transmission electron microscopic studies revealed 
melanoma cells with premela nosomes and melanosomes in the control 
tumor sites. In contrast, an imals t reated with retinoic acid showed an 
abundance of !ibrillar ext racellular matrix without evidence of mela· 
noma cells. S -100 immunolluorescence labe ling showed an intense 
cellular staining pattern throughout. the control tumor s ites while t here 
was absent staining in the RA t reated sites. Thus, topically applied RA 
is capable of inhibi t ing 891 melanoma growth in-vivo. 
12. Phase I Trial of Specific Immunotherapy of Melanoma 
with a Polyvalent Melanoma Antigen Vaccine. J -C. BYSTTHYN, 
M. LEVIN , S. SPEYER, M . HARRIS, 0 . ROSES, AND P . BERNSTEIN, 
Depts. of Dermatology, Medicine, and Surgery, New York Univers ity 
School of Medicine, New York, NY. 
The following trial was conducted to evaluate the tox icity and 
immunogenicity in man of a part ially purified, polyvalent, melanoma 
antigen vacci ne. The faccine was prepared from melanoma assoc iated 
ant igens (MAAs) shed into culture medium by 4 a llogeneic melanoma 
cell lines. The ce lls were Re Jected because they expressed different 
patterns of cell -surface MAAs a nd adapted to grow in serum -free 
medium. Shed material was t reated with NP-40, ultracentrifuged t.o 
remove t ransplantation antigens, and filter sterilized. The vaccine 
contained at least 12 different MAAs and was free of feta l calf serum 
proteins and Dr antigens. 0.1 ml of the vaccine was given intradermally 
without adjuvant into a ll 4 extremities weekly for 8 weeks and monthly 
for 3 months. The dose was escalated every other week from 0.25 to 50 
l'g/site. Twelve patients with stage III malan oma (metastatic beyond 
regional nodes) have been treated. There were no s ide effects other 
than t ransient erythema at the injection site. 8 patients have been 
followed fo r more t han 3 months. There was partial t umor regression 
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in one patient wit h a single cutaneous metastasis. T umor progressed 
in t he other 7 patients. Four of t he immunized patients developed a 
humo ral a nt ibody response to a nt igens in t he facc ine and 4 developed 
cellula r immune response ev idenced by a posit ive skin test reaction. 
T hese results indicate that active specific immunotherapy with a pol-
yvalent tumor ant igen vaccine is not associated with serious side effects 
and increases humoral and cellula r immuni ty to melanoma. The safety 
a nd immunogenicity of th e vaccine justify a t ria l of itR effectiveness in 
patients wit h less advanced mela noma, who a re more appropriate 
candidates for immunotherapy. 
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13 . Stimulation of 5 -S -Cyste inyldopa (5-S-CD) Formation in 
Cultured Melamona Cells by 4-T ertiary Buty l Catechol 
(TBC). T. KA WAS HIMA, M. M. HALLDIN , K. FUKUYAM A, N . CAS-
TAGNO LI , AND G. A. GELLI N, Depts. of Dermatology and Pharm. 
Chemistry, University of Cali fo rnia, San F ra ncisco, CA. 
TBC is a poten t depigment ing agent on huma n skin a nd also elevates 
glutathione metabolizin g enzymes and decreases eumela nin in mela-
noma cells. In this study we investigated t he effects of TBC on 
precu rsors of ph eomelanin in t issue cul tured B l 6 (HFH -18) melanoma 
cells by hi gh performance liquid chromatography (HPLC). The cells 
were incubated fo r 2 hr in a medium conta ining w-• M TBC dissolved 
in DMSO; cont rol cells were t reated in t he same medium wit h DMSO 
only. T he cells collected at 12, 24 a nd 48 hr a fter t reatment were 
homogen ized in 0.4 N HCI (2 X 107 ce lls/ml ) with an ul t rasonic 
dismembrator. T he homogenates were cent rifuged at 105,000 x g for 
30 min a nd t he supernatant fractions were subjected to HPLC. Reduced 
glutathione (GS H). dopa a nd 5-S-CD were detected amperometrically 
and qua nt itative estimations were performed using standard curves 
obta ined wit h commercially available or synthesized compounds. The 
amounts of GSH , dopa a nd 5-S-CD in 2 X 107 cont rol cell s were 117 ± 
4 11g, 765 ± 56 ng a nd 494 ± 50 ng, respective ly, at 12 hr after DMSO 
treatment . Afte r 24 hr the levels of GSH a nd dopa were reduced by 
66% and 86% while t hat of 5-S-CD remained constant. On the other 
ha nd, the levels of GSH and dopa in T BC t reated cells declined much 
more gradually reaching a 57% and 72% decrease at 48 hr post t reat-
ment; eumelanin content measured colorimetrically was reduced by 
25 %. In cont rast, 5-S-CD increased 79% by 24 hr a nd 94% by 48 hr 
after TBC t reatment. T he resul ts suggest that T BC as a n ant ioxida nt 
in te rferes wit h dopa consumption during eumela nogenesis and appears 
to p romote conversion of GSH and dopa to 5-S-CD as a result of the 
activation of glutathione metabolizing enzymes. 
14. Basal Cell Car c inomas R egulate In Vitro F ibroblast F unc-
t ions. A. D. HERNA NDEZ, R. E. REECE, A. E. POSTLETHWAITE, W . 
M. MARLEY, AN D M. E. WA RD, Veterans Administrat ion Medical 
Cente r a nd t he Univers ity of T ennessee, Memphis, T N. 
We have investigated t he abili ty of basa l ce ll carcinomas (B CC) to 
regulate in vitro fibroblasts' (HFL) functions. Histologically con!irmed 
BCC were excised, rinsed with modified Ha nk 's solu t ion, cut in to 2-
4mm cubes, and incubated with .25% tryps in and .5% EDTA for 18 
hrs. at 4 ' C. T he co nnective t issue was teased away and t he BCC 
dissociated by passage through a 100 g. wiremesh. T he result ing cell 
suspension was washed a nd suspended at 106 viable cells/ml in Dulbec-
co's media with 10% FCS. One ml of this suspension was seeded in to 
wells with or without con£1uent HFL. T hese cultures and that of HFL 
alone were t hen incubated at 37' C and 5% CO, for 96 hrs. The 
supernates (sups) we re harvested and divided in to 2 aliquots. One 
aliquot was assayed directly for collagenase activity (1' sups) and t he 
other dilu ted 1:5 with fresh media conta ining 1% lactalbumin hy-
drolysate , and used to stimulate collagenase in confluent HFL for 72 
hrs (2 ' sups). T he 1' a nd 2' sups from BCC or HFL cul tured sepa rate ly 
showed 2- 5% coll agen gel lys is and 1'sups from BCC-HFL cul tures 
showed 2% lysis. However, BCC-HFL 2'sups showed 22% lys is. We 
also cul tu red BCC and normal hu man epiderma l cells in collagen-
coated wells with x- irradiated 3T 3 cells. After 3 wks, a 2 day old serum -
free supernate was collected, dilu ted 1:2 with fresh media and used to 
assay its ab ili ty to increase dermal fibroblast proli fe ration, thymocyte 
p roliferation , a nd to stimulate collagenase from H FL. Supernates from 
BCC increased fib roblast. functions and t hymocyte proliferation 10-
fo ld, while those from norma l cells did not differ from fresh media. 
T hese resul ts suggest that BCC produce a soluble IL-l-like factor which 
may accoun t for some of the connective t issue changes associa ted wi th 
BCC in vivo. 
Vol. 82, N o.4 
15. H e te rotransplantation of Human Basal Cell Epithe liomas 
in Nude Mice. RONALD E . GRIMWOOD, CARL A. JOHN SON, LES LI E 
C. KRA MER, DONALD B. MEHCILL, and J . CLARK HUFF, Dep ts. of 
Dermatology a nd Clinical Investigation, Fi tzsimons Army Medical 
Center and Dept. of Dermatology, University of Colorado School of 
Medicine, Aurora, CO. 
Study of human basal cell epitheliomas (BCE) has been limi ted by 
the availability of in uitro or anima l models of BCE. The success of the 
growth of BCE in t he nude mouse has been limi ted t o t he growth of 2 
superficial BCE in 25 nude mice (JlD 72:310, 1979). The purpose of 
t his study is to develop techniques for t he growth of huma n BCE in 
the nude mouse. 
Human BCE were obtained from 15 subjects undergoing microscop -
ically cont rolled surge ry and were transpla nted onto 21 nude mice. T wo 
transpla ntation techniques were used: t he placement of the BCE onto 
a prepared graft site or t he placement of the BCE into a subcutaneous 
pocket. Growt h a nd persistence of the BCE were not achieved in 14 
mice, 12 by the grafting technique, a nd 2 by the subcutaneous implan -
tat ion technique. The rema inder of the mice were t reated prior to 
t ransplantation by splenectomy a nd a nt i-lymphocyte serum. Wit h 
these procedures, successful tra nsplantation has been achieved in 1 of 
4 mice by the gra ft ing technique, and 2 of 3 mice by the subcutaneous 
implantation technique. These BCE in the nude mice were immuno-
logically and histologically similar to human BCE. 
Effective uses of t he nude mouse model for study of huma n BCE 
requires t he additional technique of splenectomy a nd administration 
of anti -lymphocyte se rum . Wi t h the use of t his model, studies of t he 
biology of huma n BCE, not previously possible, may be achieved. 
16. Immunopathology of the Baseme nt Membrane Zone in 
B asal Cell Carcinoma: An Immunofluorescence and Immu-
nope roxidase Study. P . MCCOON, J . E. MUHLBA UER, AND L. A. 
Go LDSMITH, Dept. of Medicine, Dermatology Uni t, University of 
Hochester School of Medicine a nd Dentistry, Rochester, NY. 
Excisional biopsies of basal cell carcinoma (BCC), including one 
superf-icial and seven nodular types, were obta ined from eight pat ients 
a nd examined by indirect immunof1uorescence (IIF) a nd avidin -biotin 
imrnunoperoxidase (IP) techniques employing a nt ibodies directed 
against basement membra ne zone determina nts. Prima ry a ntibodies 
included se rum from bullous pemphigoid (BP) pat ients, rabbi t ant isera 
against lam inin, and lgG murine monoclonal a nt ibodies AFl and AF2; 
t he latte r two ant ibodies bind to human anchoring fi brils. Resul ts 
obta ined wi t h IIF and IP were simila r. Examination of normal epider-
mis adjacent to tumor showed in tense linear stai ning of the BMZ with 
all four ant ibodies. Stainin g of t he normal basal cell layer was also 
noted wit h AFl a nd AF2 in a ll cases stained by IP and in t hree cases 
stained by !IF. T he tumor BMZ also stained in tensely wi th a nt ibodies 
to laminin . In all cases, AFl , AF2, and BP antibodies showed weak or 
abse nt sta ining of t he tumor BMZ and of peripheral cell layers of 
tumor. The results suggest diminished production, altered ant igenicity, 
or enha nced dest ruction of anchoring fibrils and BP antigen in basal 
ce ll carcinoma; t hese findin gs support t he concept of a n abnormal BMZ 
in basal cell carcinomas and may relate Lo the retraction a rt ifact 
obse rved in rout ine histologic sections of these tumors. 
17. Calmodulin Le ve ls in Skin Tumors . J . LA RO UERE, J. A. 
FAIRLEY, R. GREKIN , AND C. L. MARCELO , Dept. of Dermatology, 
University of Michigan Medical School, Ann Arbor, MI. 
T he calcium binding protein calmodulin (CAM) is implicated in the 
cont rol of cellular proliferation. Increased levels of CAM have been 
observed in several tumor types a nd t ransformed cell lines relative to 
normal cont rols. Increased levels in hyperproliferat ive psoriat ic skin 
ve rsus normal skin have been noted but primary skin malignancies 
have not been examined . We investigated CAM levels in seven prima ry 
skin tumors: 3 squamous cell carcinomas (SCC), 4 basal cell carcinomas 
(BCC), and compared t hem to normal skin from t he same 7 patients. 
Samples were frozen in liquid N2, weighed and extracted for CAM by 
a modification of the method of Iizuka (JID , 1982). CAM levels were 
measu red by RlA. DNA a nd protein determinations were performed 
on each sample. CAM levels were calculated per gram wet weight, per 
11g DNA, and per 11g protein . CAM levels were increased in t he SCC 
group (approx imately 2-fold increase compared to con trols) per gram 
wet weight . CAM levels were also greatly increased in the SCC group 
per 11g protein (approx. 3- fold increase). CAM levels per 11-g DNA were 
elevated in only some samples. In t he BCC group no consistent change 
in CAM was found in any da ta base. Lack of CAM increases in the 
BCCs may refl ec t tra its of t his tumor differen t from SCC. The psoriasis 
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a nd SCC data suggests t hat increased CAM levels refl ect a loss of 
regu lation of norma l cell growth, both benign and malignant. 
1 8. C h a r a cte riza tion of Eccrine Carcinoma f rom a Patient 
w ith E pidermodysplas ia Ve rruciformis Established in Tissue 
C ulture . MI CHIHITO N II MU RA AND MARI KO H ONDA, Dept . of Der· 
matology, Jikei University School of Medicine, Tokyo, J apa n. 
Epidermodysplas ia ve rruciformis (EV) is a rare disease caused by 
h u man pap illoma virus (HPV). The pa tient has widespread chronic 
warts and freque nt ly develops several kinds of maligna nt skin tumors 
o n s un -exposed a reas. 
A new cell line derived from a n abdominal metastasis of eccrine 
carcinom a of a 39-year-old EV patient has been passaged successfully 
in ce ll cul ture for more t ha n one year. The cells a re charac teristically 
epith elo id wi~h poorly-defin ed junction complexes, t_onofilaments, a nd 
surface m icn vdl! . No vtrus partiCles have been found by electron 
m ic r oscopy. These cells exhibit a tendency to pile up as well as to 
for m gla nd-like dome structures. The dome wall is composed of a single 
cell layer. T he populations doubling t ime is 31.7 hours at the logari th -
m ic p hase a nd plating effi ciency is 43 %. T he cells s how a na rrow 
distribut ion of chromosome numbers in which the modal number is 86. 
Tum o rs were fo rmed by subcuta neous inoculation of t hese cells into 
nude mice . l mmuno!luorescence studies revealed that t he cytoplasm of 
these cells stained wi th monoclonal a nt ibodies against eccrine duct. 
HPV -5 related a nt igens were located in t he cytoplasm a nd nucleus. 
Using t he Southern blotting technique, H P V DNA was detected in 
cult ure cell s and in origina l tumor. This cell line may be useful in 
studies of t he association of HPV -5 and cancer. 
SE SSION D B a lt imo re/ Ann a po lis 
Tho m as T . P rovost , M.D., Pres iding 
1. A n A nima l Model for Antibody D eposition in Cu taneous 
L upus . LELA LEE, DAVID NORRIS, SANDRA SURBRUGG, ,]AMES 
S T EVENS, GERALD KRUEGER, MAN SOOR E MAM , AND WILLIAM W ES-
TO N, Dept. of Dermatology a nd Pathology, University of Colorado, 
Den ver, CO, a nd Div. of Dermatology, University of Utah, Salt Lake 
C ity, UT. 
A n t ibodies to SSA antigen a re strongly associated with t he photo-
sensi t ive cuta neous lupus subsets subacute cutaneous lupus (SCLE) 
and n eonatal lupus, but there is no direct evidence t hat these speci fic 
antibodies bind at sites of cutaneous damage in lupus, or even t hat t he 
highly soluble SSA ant igen is present at re levant cuta neous locations. 
With improved immuno!luorescence techniques we found t hat SSA 
antigen is synthesized by huma n keratinocytes in culture and is present 
in t h e nucleus and cytoplasm of keratinocytes in neonatal a nd adul t 
epidermis. Using this information, we developed a n a ni mal model to 
study a nt i-SSA a nt ibody deposition in human skin . 
Twenty BA LB/c athymic nude mice, each with a l - 2 em human 
skin gra ft , were given 0.3 cc heat- inactivated serum int ravenously. 
One-half were given a nt i-SSA SCLE serum a nd ~ were given norma l 
human serum (N HS). Biopsies from t he human graft and from mouse 
skin we re studied by immunofluorescence for SSA antigen and for 
deposit ion of huma n lgG. 
SSA a nt igen was present in t he nucleus a nd cytoplasm of hu man 
but not mouse keratinocytes. All lO mice injected wi t h anti-SSA showed 
buman lgG over human keratinocytes, part icula rly on basal cells, a nd 
gran ula r IgG at the derma l-epidermal junction. No huma n IgG deposits 
were found in mouse skin , and N HS injections produced no lgG 
depos its in human or mouse skin . 
T h is a n ima l model fac il itates the ident ificat ion of SSA a nt ige n in 
buman ke rat inocytes a nd has allowed us to show t hat injected anti-
SSA a nt ibody localizes a round basal keratinocytes, a major site of 
damage in cutaneous lupus syndromes. This model will be useful for 
studying facto rs which influence ant ibody deposit ion and for furt her 
stud y of t issue injury in lupus. 
2. C hronic Adminis tra tion of a Cationized Ant igen to I mmu-
n ize d Mice Leads to F ormatio n of Derma l-Epiderma l J unc-
tion (DEJ) Immune De pos its . STEVE A. J OSELOW AN D MART 
M ANNI K, Div. of Rheumatology, Dept. of Medicine, University of 
Washin gton, Seattle, WA. 
A cationized antigen was chronically given to immunized mice to 
determine if immune deposits develop at t he DEJ since previous studies 
showed t hat cationic proteins deposit at. t his location. Rabbi t lgG 
(RigG) was cationized wi t h ethylene diamine (RlgGw) to a pl > 9.3 
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a nd injected in travenously 3 X/wk (l mg) fo r 4 wks after subcutaneous 
preimmunization with aggregated RigG (1 mg) in F reund's complete 
and incomplete adjuvant wit h one week in te rval. As cont rols, RlgG 
and borate buffe red saline (BBS) were injected on a simila r schedule. 
Mice were sacrificed wks l , 2, 3, 4 a nd 7 after beginning chronic 
injections. S kin from ta il , lip, ear , and !lank and kid neys were exam ined 
by immuno!luorescence fo r mouse lgG (MlgG), R lgG, and mouse C3 
(MC3) . Deposit ion of MigG peaked at t he DEJ a fte r 3 wks of injection 
a nd declined a fte r injections stopped while renal deposits pers isted in 
a predominantly capilla ry loop pattern. MC3 could not be demonstrated 
in skin sections, though was found in areas of dense mesangial depo-
sit ion of M lgG . RlgG remained 1-2+ at t he DEJ t h roughout the study. 
RigGED 
RigG 
St.aining for MlgG wit h F'luoresceinated Antise ra 
I wk (OEJ/K id-
ney) 
t r/2+ 
0/0-tr 
2 wks 
l - 2+*/2<H 
0/l + 
3 wks 
1- 3+/3+ 
0/1.5+ 
4 wks 
1- 2+/:3+ 
0/2.5+ 
*(Range represents regional variation of skin deposit ion) 
7 wks 
tr/3+ 
0/2+ 
BBS injection in to immunized mice caused no dermal or renal 
deposits. Thus, a posit ively cha rged a nt igen enhances t he development 
of immune deposits at t he DEJ in a chronic serum sickness model. 
3. C5a Modulates Monocyte Fe a nd C3 Recep tor Expression. 
K. B. YAN CEY, J. O'S HEA, E. BROWN, M . M. FRANK, T. TAKA HAS HI , 
T. CHUSED, AND T . J . LAWLEY, Dermatology B ra nch, NCI, LCI, 
NIAID, NIH , and ARC, Bethesda, MD. 
Huma n peripheral blood monocytes (PBM) have cell surface recep-
to rs for FclgG a nd C3 (CRJ, CR2, CR3) which mediate ma ny important 
biologic functions. At sites of in!lammation soluble mediators may 
inte ract wi th monocytes a nd modulate thei r function. Since this mod-
ulation may relate to membrane receptor expression , we studied the 
effects of human C5a, human C3a, and N-formyl-meth ionyl- leucyl-
phenyla la nine (FMLP) on FclgG, CRl , a nd CR3 expression on human 
PB M in vitro. Adherent, elu triator purified PBM were incubated with 
C5a (l0- 7- 10- 10 M), C3a (10-6-10- o M), or FMLP no- ' - 10- \() M) for 
:30 mi nu tes at 37•c and Fe receptor expression was assesed by rosett.ing 
wit h s heep RBC's se nsitized with limiti ng di lutions of lgG. Human 
C5a caused does related increases in Fe rosettes of 60% at 10-" M (P 
< 0.05) a nd of 170% at 10- 7 M (P < 0.005) . No s ign ificant increase in 
monocyte Fe recepto r expression was seen with either C3a or FMLP. 
Modu lation of PBM CRl a nd CR3 receptors was exam ined by meas-
uring cell flu orescence with !low cyt.ometry after ind irect staini ng wit h 
monoclona l a nt ibodies directed against t hese receptors. PBM in 0.4 ml 
of cit rated whole blood were stimulated wit h C5a (lo-"- 10- 10 M) or 
FMLP oo-"-10-u M) for 30 minutes at 37•c t hen placed on ice, washed. 
and sta ined prior to hypotonic lys is of RBC's and cyt.ometric analysis. 
Both C5a a nd F MLP induced a dose related inc rease in CRl a nd CR3 
expression on P BM. T he ra nges of increased mean chan nel fl uores-
ce nce of CR t on PBM were 64- 11 1% (C5a) and 38- 114 % (FMLP); 
similar ra nges of increased CR3 ex pression were 78-123% (c5a) and 
54-105% (FMLP). These experiments indicate t hat C5a and other 
solu ble mediators may quickly, a nd in some cases selecti vely, modulate 
FclgG, CRJ, and CR3 receptors a nd t hus may signi ficant ly influence 
monocyte funct ion . 
4 . Induct ion o f Comple me n t Recepto r s o n Cultured H u man 
U mbilical Vein E ndo the lia l Cells . R A. WEISS , T. GAITHER, 
AND T. J. LAWLEY, National Institutes of Health, Bethesda, MD. 
T he ro le of endothel ial cells in immunologically mediated vascular 
damage is unknown but evidence suggests that under certain circum· 
stances t hey may exp ress H LA-Dr antige ns and develop recepto rs for 
immunoglobuli ns (Tg) a nd complement (C) . We assessed t he ability of 
the soluble immunologic mediators inte rleukin (IL)-1. IL- 2 and -y-
interferon as well as herpes simplex virus (HSV-1) in fe~t ion to induce 
Ig a nd C receptors on cul tured hu man umbilical vein endothelia l ce lls 
(H UVE). H UVE were obtained by collagenase stripping of freshly 
obtained umbil ical cords a nd passaged every 2-5 days. By indirect 
immunofl uorescence (II F) more than 99% of cells in cul tu re were Factor 
VIII posit ive. T he presence ofFclgG a nd C3 receptors were assayed by 
rosct t ing HUVE wi t h sheep RBC's coated wit h huma n IgG , C3b, C3bi 
or C3d. While unsti mulated HUVE did not express FclgG or C3 
recepto rs. H UVE incubation fo r 36- 48 hours wit h a preparation of IL-
1 resul ted in t he appeara nce of C3bi receptors on 8-20% of cells and 
C3b recepLOrs on 4-5% of cells. FclgG a nd C3d receptors were not 
found. Stimulation of HUVE wit h preparations of IL-2 or -y-interferon 
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did not induce FclgG or C3 receptors a lt hough !IF revealed -y- inte rferon 
induction of HLA-Dr ant igens, confi rming previous observations. In-
fection of HUVE with HSV -1 resul ted in the appearance by 18-24 
hours of FclgG and C3 receptors as previously reported. Analysis of 
these C3 receptor types revea led the induction of receptors for C3b (1-
2%), C3bi (14 - 30%) and C3d (7-30%). T hese findings indicate that 
HUVE can be induced by IL- l stimulation or HSV -1 infection to 
express immunologica lly relevant cell surface recepto rs which may play 
a role in certa in forms of immunologically mediated vascula r damage. 
5. T he E ffect o f UVB on 6-Keto-PGF 1• Production by Culture d 
Huma n E ndothelial Cells . Scm·r BENN ION, JAM ES FITZPATRICK, 
JO l-I N HARBELL, ELLEN SWANSON, AND T HOMAS O'BARR, Derma-
to logy Service and Dept. of Clinical Investigation, F itzsimons Army 
Medica l Cente r, Aurora, CO. 
Previous studies in humans have implicated prostaglandins as im-
portant mediato rs of the early part of UVB-induced erythema. 6-keto-
PGF 1,, the hydrolysis product of prostacyclin (PC 12 ) has recently been 
demonstrated to be prese nt in increased amounts in suction blister 
fl uid from UVB irradiated skin (Br J Clin Pharmacal 13:351- 354, 
1982). Our study evaluates the abi li ty of cul tured human microvascu-
lature endothelial cells to produce 6-keto-PGF,, in response to UVB. 
Human microvascu lature endothelial ce lls isolated from omental fat 
were grown LO co nfluence on 60 ml petri plates. Afte r removal of the 
media and two washings, the ce lls were used as cont rols or exposed to 
measu red levels of UVB and then incubated in MCDB 131 media 
without serum. Aliquots fo r rad ioimmunoassay of 6-keto- PGF,, were 
removed at 4 hours and 24 hours after irrad iation. T he endothelia l cells 
were quantitated for DNA by a fl uorometric technique. T he resul ts 
which a re summarized in the table suggest a close s imilarity of 6-keto-
PGF, .. response in cultured human microvasculatu re endothelia l ce lls 
to those observed in man suggesting that it may be a useful model fo r 
further studies. T hese prelim inary resu lts a lso implicate microvascu-
lature endothelial ce lls as an important source of increased 6- keto-
PGF,, levels reported in UVB-i nduced erythema. 
4 hrs 
24 hrs 
Conno l 1.0 mJ 2.0 mJ 5.0 mJ 10.0 mJ 25.0 mJ 
2:3 .3* 
23.1 
24.9 
27 .7 
28.8 
37.3 
38.2** 
41.8 
40.5*** 
52.5** 
106.7*** 
222.4*** 
* Val ues expressed as the mean of 3 separate determinations in pg 
of6-keto- PGF, ., per J.l. of DNA •• p > 0.05 ••• p > 0.01 
6. Chromosome Abnorma lities in Scle rode rma-Rela tionship 
to Anticent r omere Antibody. FRANK C. POWELL, A. L. SCHRO E-
TER, R. K. WINKELMANN, AND G. DEWALD. Depts. of Dermato logy 
and Cytogenetics , Mayo Clinic and Mayo Foundation, Rochester, 
MN. 
Rece nt ly an anticentromere ant ibody (ACA) d irected against t he 
kinetochore po rt ion of the cent romere a rea of chromosomes has been 
identi fied in the sera of some patients with scleroderma. We have 
investigated the relationship between the presence of this ant ibody and 
the frequency of ch romosomal abnormali t ies in 28 patients wit h scle-
roderma. Screen ing for ACA was carried out on a ll patients using an 
indirect imm unofl uorescent technique in a Hep 2 cell substrate, wi th 
specificity confi rmation on metaphase a rrested chromosomal spreads 
of human osteogenic sarcoma ce lls counte rstained with ethidium bro-
mide. Fourteen ACA posit ive and 14 ACA negative scleroderma pa-
tie nts , as we ll as 28 norma l cont rols (C) had chromosomal analys is, 
which were performed on peripheral leukocytes cultured for 72 hours 
with phytohemagglut inin , ha rvested wit h 25 mg/ml Actinomycin D for 
45 minutes and Giemsa banded. T hirty metaphase ce lls were examined 
per patient. Chromosomal abnormali t ies were present in a ll 3 groups 
but were more frequent in scleroderma patients (average abnormal ce lls 
per patient = 7) than in normal controls (average abnormal ce lls per 
cont rol = 3.5) . Major structurally abnormal cells (ACA(+) = 15; 
ACA(-) = 9; C = 12) and autosomal hyperdiploid ce lls (ACA(+) = 9; 
ACA(-) = 2; C = 3) were most frequent in patients wi th a positive 
ACA. T hus the ACA may be a serologic marker of underlying chro-
mosomal abnormalities in scleroderma patients. T he possibility of 
clastogenic activity by the ACA itself is currently under study by 
cul turing normal peripheral leukocytes in medium containing this 
ant ibody. 
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7. Demonstration of Pemphigus Antibody-Antigen (Receptor) 
Complexes on the Cell S urface of Epide rmal Ce lls in Culture 
Vol. 82, No.4 
a nd Their Inte rnalization. H . P. P ATEL, L .A. DIAZ, G. J . ANH ALT 
R. S. LABIB, AND Y. T AKAHASi-1 1, Dept. of Dermatology, T he John~ 
Hopkins Univers ity, Balt imore, MD. 
T he pathogenic effects of pemphigus antibodies (PAb) on epidermal 
cells can be demonstrated both in uitro using skin organ cul ture o r 
primary epide rmal cell cul tures (PECC) and in uiuo by pass ive t ra nsfer 
of PAb into neonatal BALB/c mice. Although P Abs have been localized 
on the epidermal cell surface by several techniques, li t tle is known 
about t he fate of these autoantibodies subsequent to t heir surface 
binding. We have examined this, using murine (PECC) which express 
Pemphigus ant igen on t heir surface, and followed t he fate of t he bound 
immunoglobulins. Forty-e ight hours old PECC were incubated at 37•c 
with PAb fo r 20 min and then wit h horseradish peroxidase labelled 
ant i-human JgG. T his was considered t ime 0. T he monolaye rs were 
fi xed with gluta raldehyde afte r 0, 0.5, 1, 3, 6, 18 and 24 hou rs incuba-
tions at 37·c. The cells were then processed fo r electron microscopy. 
At time 0 hour, PAb is detected bound evenly along the sur face of 
keratinocytes. Wi thin 30 minutes, t he bound P Ab becomes clustered, 
inte rna lized into subme mbranous vesicles via surface pits, and even -
tua lly fused wit h lysosomes. Widening of the in tercellular spaces was 
also seen in PECC t reated wit h PAb within the first 24 hours. PECC 
t reated with normal human lgG in parallel cul tures showed no such 
Rurface binding, interna lization, or ce ll - ce ll detachment. 
These findin gs suggest that P Ab binds a surface antigen (receptor?) 
and t he complex is in te rna lized and fused wi th lysosomes in a process 
t hat may have pathophys iological relevance. 
8 . IgA I mmune Complexes in Derma ti t is Her petiformis Pa-
t ients. A Compa rison of th e R aji Cell and Solid P hase Anti-
C3 Assays. J . ZONE AND T. PROVOST, University of Utah School 
of Medicine, Salt Lake City, UT, and Johns Hopk ins Medical Center, 
Baltimore, MD. 
T he role of lgA circulating immune complexes (CIC) in the patho-
genesis of de rmatit is herpetifo rmis (D H) remains unclear. P revious 
work has used the Raji ce ll assay for lgA CIC and has shown elevated 
levels in 20-35% of DH patients. A posit ive response to wheat feeding 
was noted by us, but t his was not confirmed by a second group. Much 
of this cont roversy is related to inadequate sensitivi ty and reproduci-
bility of t he Raji ce ll assay. 
We studied randomly obta ined se ra from 50 DH patients with 
cutaneous granular IgA deposit ion. Sera were studied with t he Raji cell 
assay for lgA CIC and then with a solid phase radioimmunoassay using 
anti-CS antibody as the capture protein and t hen ant i-lgN' 25. Values 
were compared to a group of 20 normals in both assays. Only 22% of 
DH patients had elevated levels of lgA CIC using t he Raji cell assay 
but 70% had elevated va lues us ing ant i-C3 assay. The correlation 
coeffi cient between absolu te levels of lgA ClC fo r the two tests was 
.902, providing evidence that the same substance is being measured in 
both assays. In addit ion, the a nt i-C3 assay a llowed superior int ra-assay 
and day to day reproducibility. 
T hese data indicate a significant ly higher frequency of l gA CIC 
levels in DH patients t han previously described. We attribu te t he 
differences in DH serum samples and reproducibili ty to t he superior 
sensit ivity and specificity of the ant i-C3 assay. The ant i-C3 assay 
should a llow reliab le evaluation of prev ious observations on lgA CIC 
responses of DH patients to wheat feeding. 
9. Two H is topathologic Types of Inflamma tory Vascula r Dis-
ease (IVD) in Sjogr e n 's Syndrome (S S): Differentia l Associ-
ation w ith Serore activity to Rheumatoid F actor (RF) a nd 
Antibodies to Ro(SS-A). RODOLFO MOLIN A, THOM AS T. P ROV-
OST, AND E LAIN E L. ALEXANDER, Depts. of Medicine and Derma-
tology, Johns Hopkins Medical Institutions, Balt imore, MD. 
Over the past several yea rs we have become increasingly aware of 
the existence of two main histopathologic typ es of IVD in SS [mono-
nuclear (MIVD) or neutrophilic (NIVD)] . In this study we examined 
the serologic assoc iations of IVD. 45 patients with SS were studied. 
IVD was defined as the invasion of t he vesse l wall by inflammatory 
cells. T he mean age was 47 yrs. (range 13- 75). 38 patients were women; 
35, whi te . Vasculi t is involved skin (41) , muscle (2), or nerve (2). 27 
patients had NJVD and 18 MIVD. Purpura (15) , urticaria (4), subcu-
taneous nodules (3) and erythematous macules (ll) were the most 
common cutaneous manifestations. NIVD could not be distinguished 
from MIVD on the basis of appearance of skin lesions. Furt hermore, 
both types were assoc iated commonly with serious systemic complica-
t ions such as nervous system disease. NIVD was associated significantly 
with sera- reactivity with respect to hyperglobulinemia, RF, and anti-
bodies to Ro(SS-A) (p < .001) . Conversely, patients with MIVD tended 
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to be seronegative. Of the 27 patients with NIVD, 22 (82% ) had either 
RF or a ntibodies to Ro(SS-A) and 16 (59%) had a nt1bod1es to both. In 
con t rast of 18 patients with MVD, 5 (28%) had e it her RF of ant ibodies 
to Ro(SS-A) and none had antibodies to both . 11 of 24 (46%) patients 
w it h NIVD were hypocomplementemic, while only 2 of 16 (13%) wit h 
MIVD had decreased serum complement levels. We conclude that the 
two histopathologic types of IVD in SS are assoc iated with diffe rentia l 
se r ologic act ivity. Such differences may reflect basic differences in the 
immunopathogenes is of IVD in SS and perhaps other forms of vascu-
litis. 
lO . Effects of l ntralesional H uma n Recombinant Alpha2 Inte r-
feron in Patients with Condy loma Acuminatum or Verruca 
P la ntaris. R. C. HANSEN, J. C. VANCE, R. C. REICHMAN, C. 
McEWEN, K. D. HATCH, B. BERMAN , AND D. T ANNER, Tucson, AZ, 
Min neapolis, MN, Rochester, NY , New Orleans, LA, Bi rmingham, 
AL New York, NY, and Bloo mfield, NJ. 
In 'a multicenter double-blind study of human recombinant a lpha2 
inte r fe ron (IFN) , 236 patients were enrolled with t he clin ical diagnosis 
of condyloma acuminatum or verruca plantaris. A single wart on each 
patient was injected with 0. 1 ml of 106 u IFN, 10'' u lFN, or placebo 3 
t imes week ly for 3 weeks and fo llowed for a tota l of 12 weeks. 
N inety-one condyloma patients completed t he 12 week study. A 
clearly beneficial effect was seen in patients receiving 106 u IFN. 
Complete clearing of t he t reated wart occurred m 16 (53 %) of pat1ents 
receivin g 106 u IFN compared w1th 6 (19%) rece1v1ng 105 u IFN (p < 
.01) and 4 (13%) rece iving placebo (p < .Ol ).ln the plantar wart group, 
100 patients completed 12 weeks. A clear effect of IFN was not observed. 
Fourteen (47%) of t hose infected with 10" u were markedly improved 
o r c leared compared with 12 (38%) receiving 10" u and 11 (29 %) 
receiving placebo. T he differences were not statistica lly significant. 
With the exception of local pain during plantar wa rt injections, t.he 
treatmen t was we ll to lerated and safe; on ly 6 (3 %) patients were 
dropped for symptoms due to IFN. 
We conclude that in tra lesional recombinant. a lpha, in te rfe ron is of 
benefit in the treatment of condyloma acumi natum . Its role in treating 
planta r warts rema ins to be clarified. 
11. Loss of Keratin-Marke rs for Stratified Epithelia in SV40-
Transformed Human Epidermal Keratinocytes. T INA S. 
HRON IS, MARK L. STEINBERG, VITTORIO DEFEND!, AND TUNG-T!EN 
SUN , Depts. of Dermatology, P harmacology, and Pathology, New 
York Univers ity Sc hool of Medicine, New York, NY. 
T he express ion of individual keratins have recent ly been shown to 
be co rre lated with well -defined epithelial struclures and functions. For 
example, a 50Kd- and a 58Kd-kerati n a re present in various quantities 
in a ll stratified squamous ep it he lia and therefore may be rega rded as 
molecular markers fo r keratinocyt.es. To determ ine whether these two 
keratins may play a role du ring epithelia l stratification, we have ana-
lyzed t he keratins expressed by SV40-transformed human epidermal 
ke ratinocytes. P revious data have indicated t hat these cells undergo 
dramatic cha nges in thei r keratin composit ion as a resu lt of vira l 
t ransformation. We have now performed a detailed analys is of the 
ke r atins of these ce lls with the immunoblot technique using several 
well -characteri zed monoclonal anti-keratin antibodies. Our results 
have established that t he t ransformed cells have lost the 50Kd- and 
58Kd-stratificat ion markers, but have gained several other sma ll mo-
lecular weight keratins normally assoc iated wit h s imple epithelia. 
These cells have a lso lost involucrin which is another marker for 
ke r atinocytes. Co ncu rrent with the loss of "keratinocyte-markers", the 
tran sformed cells have lost t heir ab il ity to stratify even in media 
contai ning a high concent ra t ion of calcium. T hus the loss of t he 50Kd-
and 58Kd- kera tins can be correlated with the loss of the ce ll 's ability 
to stratify, suggesting that t hese two keratin markers may play an 
importa nt role during epi thelia l stratification. 
12. Selective Epidermal Damage of Human S kin from C02 
Laser Irradiation. S. V. TANG, B. KAMAT, K. A. ARNDT, S. ROSEN , 
J. M . NoE, AND R. S. STERN , Beth Israe l Hospita l Lase r Uni t, 
Harvard Medical School, Boston, MA. 
W e studied the effect of CO, laser irradiation on the skin of normal 
volunteers with attention to response to low energy density exposure. 
Freshly excised skin was observed immediately afte r impact. Clin ical 
and histo logical methods were used to quantify in vivo host response. 
75 s ites were exposed and 60 biopsies were performed. At the t hreshold 
energy density of 7- 10 J jcm' and at energy densities up to 25 J jcm2 
spindle changes and vacuolization were present in the basal cell layer 
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of freshly excised sk in. For energy densities of 10- 25 J/cm2 superfic ial 
dermal necrosis (.06-.08 mm) was a lso present and above 25 Jf cm 2 
transepidermal necrosis was present with increased dermal necrosis 
(up to .75 mm for 370 J / cm1 exposure) . Thus, in lowest energy range, 
superfic ia l epidermis was morphologically intact despite basal layer 
destruction and superficial dermal change (.01-.03 mm). For biopsies 
obtained in vivo immediate ly afte r impact, the same selective changes 
occurred but. at lower energy densities of 4-6 J / cm1. Biopsies at 24 and 
48 hours showed epidermal necrosis wi th regeneration as well as 
superficial derma l change (.01- .03 mm). T hese studies are interpreted 
to indica te selective damage at t he dermal-epidermal junction in re-
sponse to low energy density C02 laser irradiation. Since 10,600 nm 
radiation is well absorbed by a ny water containing cell , the non -linear 
selective damage observed must result from inhomogeneities in either 
physical or biological response at the dermal-epidermal inte rface. These 
fi ndings suggest the low energy dens ity C02 laser irradiation may 
p rovide a new approach to the selective a lteration of epidermis. 
[ n.termission 
13. The Presence of IL-l in Normal Anima l Serum. L. C. 
GAHRIN G, S. P. SHOLLY, AND R. A. DAYNES, Un iversity of Utah 
Medical School, Sa lt Lake City, UT. 
In te rleuk in -1 (IL-l , a lso known as endogenous pyrogen) mediates a 
number of effects during the course of an inflammatory response. This 
macrophage-de rived protein is capable of inducing fever (by stimulating 
the ante rio r hypothalamus of the brain). stimulating liver cells t.o 
produce acute phase proteins, inducing the bone marrow to release 
neutrophils in to t he per ipheral circu lation and st imulating lymphocyte 
subpopulations to pro li ferate. I L-1 mediated events are believed to 
require the production of this protein by activated macrophages (ker-
atinocytes , glial cells and mesangial ce lls have also been reported to be 
IL-l producers ). We have recent data to indicate that. normal serum 
can a lso serve as a source of reservoir of IL-l activ ity. Following 
sepa ration of normal serum by defined pore dialysis, a molecule(s) can 
be detected in a low molecular weight fraction (>3.5K and <25K) which 
is capable o f: 1) s timulating thymocytes in a co-stimulator assay for 
I L-1 activity 1:n vitro , 2) inducing t he production of acute phase proteins 
(serum amyloid-P and fibrinogen) in vivo, 3) elevating core body 
temperature , and 4) increasing t he number of peripheral blood poly-
morphonuclea r cells. Serum from normal humans, horses, cows, goats, 
rabbits, chickens, and mice, have a ll been found to contain this serum 
associated IL-l activity. Further, both normal serum and plasma con-
ta in equiva lent amounts of this TL-1 activity. The physiochemical 
s imilarities between this serum derived factor and IL-l will be d is-
cussed. How and by what mechanisms a serum associated IL-l activity 
might integrate into an inflammatory or immunologic response requires 
further investigation. 
14. Changes in Prostaglandin Generation by Macrophages from 
M ice Infected with Schistosoma mansoni. S. VAN, M. E. GOL-
DYNE, M. HI GUCH I, AND W. L. EPSTEIN, Depts. of Dermatology and 
Medicine, Univers ity of California San Francisco and San Francisco 
Genera l Hospita l, San Francisco, CA. 
Because macrop hages have been implicated as participants in hy-
persensit ivity-type granulomatouR inf1ammation, we studied the gen-
eration of immunoregulato ry prostaglandins (PGE2 and PGF2.,) by 
murine peritonea l macrophages before, and at fixed intervals after 
infecting mice with S. mansoni. 
At 2, 4, G and 8 weeks after subcutaneous inoculation of Balb/ C mice 
with 50S. mansoni cerca riae, macrophages were obtained by peritoneal 
lavage with Earls MEM (lOU/ ml heparin) fo llowed by adherence of 
the peri tonea l cells to plastic for 2 hours and subsequent washing to 
remove nonadherent ce lls. After an addit ional 24 hours' cultu re, ra-
dioimmunoassays fo r PGE2 or PGF2., were performed on t he cell 
supernatants. 
PGE2 generation (ng/ 106 cells/ 24 hours ) fe ll from 2.1 ± 0.1 (control 
mice) to 1.3 ± 0.3 (p = 0.05) at G weeks but increased to 7.1 ± 0.9 (p < 
0.001) at 8 weeks. PGF2., generat ion was a lready elevated at 4 weeks 
(0.9 ± 0.3 vs contro l of 0.4 ± 0.04; p < 0.05) and remained elevated at 
G and 8 wee ks (0.9 ± 0.1 and 1.1 ± 0.0 respectively) . These data 
document t ime-dependent changes in prostaglandin generation by per-
itoneal macrophages from schistosome-infected mice and a re compat-
ible wi th the concept t hat macrophage-derived prostaglandins may 
perform a n immunoregulato ry function in this model of granulomatous 
hypersens it ivity disease. 
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15. Light Chain Restriction in Skin Diseases. THOMAS J. FLOTTE, 
SUZAN NE 0LBRICHT, TERENCE J. HARRIST, AND LYNN G. BAIRD, 
Depts. of Pathology and Dermatology, Harvard Medical School, 
Boston, MA. 
In this study, we have evaluated the rat ios of kappa to lambda light 
cha in ~ in variou~ skin diseases. Direct immunofluorescence for kappa 
and lambda chains was performed on biopsies from perilesional skin of 
patients with bullous pemphigoid (8 cases), dermatitis herpetiform is (6 
cases), and linear lgA dermatosis (6 cases) and on biopsies from lesional 
skin of patients with lichen planus (4 cases) and lupus e rythematosus 
(4 cases) . Indirect immunofluorescence for kappa and lambda chains 
was performed with sera of patients wi th bullous pemphigoid (10 cases) 
and pemphigus vulga ris (7 cases). The re were equal quant it ies of kappa 
and lambda light chains in sera of patients with dermatitis herpetifor-
m is, lichen planus, and lupus erythematosus. In bullous pemphigoid, 
both direct and indirect immunoflourescence of perilesional sk in and 
sera showed a predominance of kappa chains. D irect immunofluores-
cence of periles ional skin from patients wit h linear lgA dermatosis 
showed a predominance of kappa chains in some patients and lambda 
chains in others. The light chain restriction in bullous pemphigoid may 
represent a predom inance of lgG, which has a high kappa: lambda ratio. 
These results suggest a restric ted heterogen eity of the antibody re-
sponse in bullous pemphigoid and linear lgA dermatosis. 
16. Atopy Characterized by Ascorbic Acid Effect on PMN 
Chemotaxis and Membrane Lipid Peroxidation and by Mem-
brane Lipid Analysis. L. Bovo SAVOY AND STEVEN M. WIET-
STOCK, Dept. of Dermatology, Wayne State University School of 
Medicine, Detroit, and Vete rans Administration Medical Center, 
Allen Park, MI. 
An attempt was made to answer two questions: (1) a re PMNs a 
primary substrate for atopy and (2) can this substrate be activated by 
ascorbic ac id (AA)? We used PMNs from 80 subjects representing 
atopic disorders of asthma/hay feve r (A/H), atopic dermatitis (AD), 
and a possible va riant, pompholyx (P) and non-atopic cont rols (N -
AC). PMN suspensions and casein were used for chemotaxis assays. 
AA impaired chemotax is by -41.8%, -40.8%, and -40.3% for the AD, 
A/ H, and P groups respectively; but it enhanced N-AC chemotaxis 
+3.9%. S imilarly, t he ingestion of AA tab lets or drinking of orange 
juice impai red atopic and enhanced N-AC chemotaxis in vivo. T o 
explain these results, chemoattractantoxidation inactivation potentia ls 
were estimated for each clinical group by measuring AA induced PMN 
membrane lipid peroxidation byproduct malondialydehyde (MDA). In 
vivo peroxidative excision of membrane phospholipids (PL) was as-
sessed by membrane lipid, cholesterol (C) to PL, ratios. The mean 
quantity of MDA generated was 0.004, 0.0034, and 0.0049 nM MDA/ 
JOO PMNs for t he AD , A/H , and t he P groups respectively and 0.0007 
nM MDA for N-AC. N-AC C/PLs were smaller than 1.97, whereas 
atopic had larger ratios- suggesting lower PL content. Atopic subjects 
were distinguished from N-ACs by three non-immune, corroborative, 
inte rdependent observations: AA impaired chemotaxis, low membrane 
anti -oxidant. potenti al, and high C/PL ratios. The data supports the 
following conclusions: A/ H, AD , and P a re members of one atopic 
group (p < 0.01), and AA/atopy relationship exists, and there appears 
to be a common lipid peroxidat.ive basis for atopic disorders. 
17. High-Molecular-Weight Form of Human Epidermal Trans-
glutaminase. M. NEGI, M. CO LBERT, AND L. A. GOLDSMITH, Der-
matology Unit, University of Rochester School of Medicine and 
Dentistry, Rochester, NY . 
Regulation of epidermal transglutaminase (ETC) activity deter -
mines the t iming and extent of ce ll envelope formation and epidermal 
te rminal differentiation. Cont rol of ETC can now be explained by a 
high-molecular-weight form of ETC which is a lte red by procedures 
known to activate ETC. 
Human stratum corneum extracted in 0.1 M Tris , pH 8.0, .15 M 
NaCI, l mM EDTA and .1 mM PMSF was separated on SDS-PAGE, 
transblotted lo nitrocellulose papers and reacted with rabbi t anti -
human t ransglutaminase antibody. Protein -bound antibody was de-
tected with a multi -step peroxidase procedure. Proteins wi th a molec-
ular weight of 50,000 (50 K) and 72,000 (72 K) were stained when ant i-
ETC was used and not with second antibody or serum from non-
immunized animals. When ETC was activ&ted by t rypsin or organic 
solvents, there was no a lteration in the mobi li ty of the 50 K ETC band, 
but there was complete disappearance of t he 72 K band. Antibody 
which bound 72 K protein, when eluted from the blot, reacted wi th 
both 50 and 72 K proteins; simila rly, antibody which bound to the 50 
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K protein , when eluted from the blot, reacted with both the 50 and 72 
K proteins. 
These studies, in conjunction with the previous studies of ETG 
aclivat ion, are co nsistent with there being two forms of ETC. The 
different forms, in addition to controlling enzyme activity, may b e 
dete rmining the spatia l localization of ETC within epiderma l ce lls and 
the in te raction of ETC with its natural substrates. 
18. Siderophore Secretion and Reversal of Transferrin-Me-
diated Fungistatic Activity by Filamentous Opportunistic 
Fungi Cultured in Physiologic Conditioned Serum. WiLLIAM 
M. ARTIS AND FARZAN RASTINE.JAD , DepL. of Dermatology, Emory 
University School of Medicine, At lanta, GA . 
The fungistatic properties of human serum (HS) are attributed to 
transferrin (TF)-mediated iron deprivation. Funga l s iderophores (FS) 
may function as vi rulence factors by overcoming TF iron deprivation. 
We previously reported FS secretion by opportunistic fungi cultured at 
nonphys iologic condition s in low-iron medium. Here we examine FS 
secretion by opportunistic fungi cultured in HS, maintained at pH 7.4 
and 37"C. Rhizopu.s oryzae, Aspergillus niger, A. fum igatus, and Absidia 
corymbifera grew in HS at an inoculum density of 5 x 10' but not 5 x 
10 1 spores/mi. After 16 hrs, sera from A. niger, A. fumigatus, a nd A. 
corymbifera cultures, when reinoculated with 5 x 10' spores/ml , were 
not inhibitory. Serum from R. oryzae cultures retained inhibito ry 
activ ity through 96 hrs. A low-molecula r-weight factor(s) (:51000) with 
iron-binding activity was recovered from nonfungistat.ic serum. These 
factors promoted fungal growth in the presence of the iron chelator 
EDDA, indica ting that they have siderophore activity. Addition of t his 
factor to fresh HS and t ransferrin-supplemented medium abolished 
fun gistatic activity. These findings suggest t hat at physiologic condi-
tions A. niger, A. Jwnigatus, and A. corymbifera but not R. oryzae 
secrete a siderophore- like factor that in te rferes with TF -mediated 
fun gistasis. 
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l. TPA Stimulated and Triamcinolone Acetonide (Ta) Inhibited 
Epidermal Keratinocytes Produce Normal Patterns of Dif-
ferentiation Proteins. CYNTHIA L. MARCELO, KATHI C. MADI SON, 
AND LENORE M. RHODES, Dept. of Dermatology, University of 
Michigian Medical School, Ann Arbor, MI. 
Neonatal mouse kera t inocyte cultures respond to many pharmaco-
logic agents with changes in proliferation and in the product ion of 
proteins specific for epidermal differentiation. We have previously 
shown that cyclic AMP stimulates both proliferation and differentia-
t ion while ret inoids inhibit t hese two funct ions. ln order to examine 
whether stimulation or inhibition of proliferation necessarily results in 
the same cha nge in differentiation we studied the effects of 10-6 M and 
10-6 M TPA (a mitogen) and 10-6 M Ta (an inhibitor of keratinocyte 
prolife ration) on epidermal cell d ifferentiation. After 7 days growth in 
medium containing TPA or Ta, cultures were pulsed labeled with 3H -
Ieucine and seria lly extracted to yield separate fractions containing 
keratohyaline granule (KG) related proteins, non-cross- linked keratins, 
disulfide cross- linked keratins, and ce ll envelope proteins, respectively. 
w-• M Ta decreased the prolife rative rate but did not change the total 
protein per cu lture or the amount and rate of synthesis of specific 
differentiation proteins. Both doses of TPA decreased the total protein 
in t he cultures (35% at w-" M, 57% at 10-8 M) and the number of cells 
but the remaining hyperproliferative population contained the same 
percentage of KG related proteins, keratins and cell envelope proteins 
as did co ntrol cultures. These results indicate that wh ile Ta inhibi ts 
and TPA stimulates keratinocyte proliferation they do not a lter the 
pattern of differentiation proteins. Our studies suggest that in vitro 
l<eratinocyte proliferation and differentiation can be modulated by a 
number of agents, each having a specific effect on the express ion of 
these two epidermal functions. 
2. The Effect of Basement Membrane Components on Epider-
mal Cell Attachment and Proliferation. S. P. ALSTADT, P . A. 
HEBDA , A. E. CHUNG, AND W. H. EAGLSTEIN, Depts. of Dermatology 
and Biological Sciences (AEC) , University of Pittsburgh, Pittsburgh. 
PA. 
A Matrix of Laminin and Entactin, purified from the basement 
membrane made by a mouse endodermal ce ll line (Ml536) has been 
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used to assay the cont ribut ion of basement membra ne components to 
epide rma l ce ll attachment and prolife ration in vitro. Lamii: in has been 
sh o wn to fac ili tate epide rmal cell attachment and spreadmg, but the 
con t ribut ion of Entactin to these processes is unclear. A solut ion of 
ei t h e r t he Matrix or commercia l Lam in in was dried onto plastic culture 
flas k s for use as a substratum. Hemocytometer cell coun ts show t hat 
dom estic p ig epidermal ce lls , in se rum -free medium attached approxi-
m ately 70 % better to t he Matrix-coated plastic flasks t han to cont rol 
p lastic Jlasks (p < 0.05). They attach 25 % better to Matnx t han to 
Laminin-coated fl asks. Epidermal cells, cul tured for one week in the 
p resen ce o r absence of serum, pro lifera te approxim~te ly _35% _better 
w h e n on Matrix than on plastiC (p < 0.05). (The proliferatiOn of these 
cells o n La minin a lone is similar to plastic). These resul ts indicate tha t 
a s ubs tratum of Matrix composed of Laminin a nd Entactin enhances 
epide rma l ce ll attachment a nd prolifera tion. These basement mem-
b r a n e components may be Important and m the normal processes of 
epide rma l wound healing and ce ll different iation. 
3 . Growth of Guine a Pig Keratinocy tes in Cell Cultures Sup-
porte d by ?orneal Endothelial Extracellular Matrix_ (CEM): 
1. Permissive Effect on Ce ll Attachment, Spreadmg and 
Growth. SARA KUNIN , RINA T IMBERG, BENO MICHEL, ISRA EL 
V LODAVSKI , AND YORAM MILN ER, Depts. of Biological Chemistry 
a nd Oncology (IV) , The Hebrew Univeristy of J erusalem, Jerusalem, 
I s r ael, a nd CPI Laborato ries (BM ), Beachwood, OH. 
The ro le of various substrates promoting ke ratinocyte attachment , 
sp reading a nd growth in cul tures was studied. P lastic d ishes coated 
wit h t h e substrates were seeded wit h kera tinocytes in DMEM medium 
+ 10 % FCS. Cell attachment and spreading, as well as gro~th and 
differ e n t iation, were evalua ted by microscopic examination, [·'H]thy-
mi d in e incorpora t ion, and envelope fo rmation wi th keratin synthesis, 
resp ective ly. For comparison the extrace llula r matrix (CEM) deposited 
by corneal endothelial cells which were removed by 0.25% Tri t ion X-
100 w as a lso included. T he CEM acts as "basa l membrane" and is a co~pl ex mixture of proteins, glycoproteins and glycosaminoglycans. 
CE M was found to be a superb agent for ke ratinocytes' attachment, 
spreading a nd propagation, as it was 10- 20 t imes better than plastic in 
cell attac hment and spreading, and about 2- 5 t imes bet ter for growt h. 
T h e fo llowing substrate effi ciency was found: CEM > fib ronectin > 
co llagen Type IV > Type I > denatured collagen = plastic. Auto radiog-
rap h y afte r [3H] thymidine incorpora tion revealed that CEM suported 
m uc h more colony formation and t hus led to a rapid covering of plates 
wit h mult ilaye rd epidermal sheets. A deta iled scanning and t ransmis-
s io n e lectron microscopy study revealed the formation of mul t iple 
co n tact poin ts, villi and desmosomal connections wit h the CEM com-
pon e n t. Also, the formation of hemidesmosomes, tonofil aments, kera-
to hyalin e granules and envelopes seemed much more abundant fo r 
growth on CEM. CE M support for attachment and spreading, unl ike 
growth , appears independent of serum and growth facto rs. 
4 . Sequential Appearance and Site of Expression of He rpes 
Simple x Viral Antigens in Human Ke ratinocytes Infected In 
Vitro. J . CLARK HUFF, DAVOL G. T EDDER, LEWI S I. PIZER, AN D 
W ILLIAM L. WESTON, Depts . of Dermatology, Microbiology a nd 
Im m unology, University of Colorado School of Medicine, Denver, 
co . 
Cells infected wi th herpes simplex virus undergo sequent ia l waves 
of v ira l-specific protein synthesis, leading to the production of intact 
vir ion s. Alt hough epidermal ce lls a re t he primary ta rgets of human 
HSV infections, little study has been focused on the dynamics of H SV 
infect io n of these ce lls. The purpose of t his study is to examine the 
sequ e n t ia l appearance and cellula r s ite of expression of 5 HSV ant igens 
in h uman kera tinocytes (HK) infected in vitro. 
Second passage HK, isolated from neonata l foreskins, were 
grown in defin ed serum -free medium in Lab T ek chamber slides a nd 
were infected at high multiplicity with HS V -1 (KOS) . T he time course 
of app earance and cellula r s ite of 5 HSV ant igens, ICP4, ICP 6, nucleo-
capsid a nt igen, gD, and gA/B, were examined with use of monoclonal 
a ntibodies in an indirect immunofluorescence technique. Mouse asc ites 
flu id was used for a negative control sta ining procedure. ICP4 was 
noted by 2 hours post-in fection. Staining for a ll .5 proteins was present 
by 6 hours, and increased in strength up to 10 hours. T he ICP4 and 
nucleocapsid ant igen were first expressed as granula r staining in the 
nucle i a nd late r as fluorescent nuclear inclus ions. The .I CP6, gD, and 
gA/B were first expressed as granula r perinuclear staining and later as 
diffuse granular staining throughout the cytoplasm and on membranes. 
T h e sequential appearance and s ite of express ion of HSV ant igens 
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in HSV-infected HI< will help understanding the vira l induced changes 
in HSV -infected HK, and t he knowledge of the pattern of expression 
of these ant igens will a llow t hese monoclonal ant ibodies to be used as 
probes for HSV-infected cells. 
5. Immunoflourescence De monst r a tion of a He rpes Simplex 
Viral Antige n in the Oral Epithelium of R ecurre nt Ap hthous 
Stomatitis. CARL A. J OHN SON , J . CLARK H UFF, RONALD E. GRIM -
WOOD , AND WILLIAM L. WESTON, Dept. of Dermatology, U niversity 
of Colorado School of Medicine and Fi tzs imons Army Medical Cen-
te r, Denver, CO. 
The rela tionship of recurrent apht hous stomatit is (RAS) to t he 
herpes s implex virus (HSV) is not clear. Recent thoughts a re t hat they 
a re unrelated. The purposes of t his study a re to examine t he immuno-
fluorescence (IF) findings in RAS lesions and to look for evidence that 
a HSV might be involved in t he genesis of this disease. 
F'or this study, RAS was defined as recurrent, pai nful oral erosions, 
that healed within t hree weeks, and demonstrated compatible histo-
pathologic features on biopsy. N ine (9) patients wit h RAS were iden-
t ified and were studied with t he following procedures: routine direct 
immuno11uorescence, vira l cul ture fo r HSV, ident ificat ion of serum 
ant ibodies to HSV by enzyme immunoassay, and IF staining of a 
les ional biopsy specimen wi t h use of a monoclonal ant ibody to the 
major HSV glycoprotein ant igen gB. Routine direct IF demonstrated 
granular staining fo r C3 along the basement membrane zone of the 
epi thelium and in blood vesse ls. All vira l cultures from lesions were 
negative, but sera fro m all patients were posit ive for ant ibodies to HSV. 
Indirect IF staining for the H SV ant igen was positive in the epi thelium 
bordering the erosion in 5 of 9 cases. Staining was present in the 
cytoplasm and membranes of mucosal epit helia l cells. A control mon-
oclonal staining procedure wi t h mouse ascites 11uid was negative for 
the HSV ant igen. We suggest that HSV ant igens may be present in 
the epi t helium of RAS wit hout a concomitant productive vira l infection 
and may serve as immunologic t riggers of t he host immune mechanism. 
6. Modulation of E pidermal Growth Factor Recep tor B inding 
to Cultured Mammalian Cells by Ult raviole t-B Irra diation. 
L. LAUFER, V. DE LEO , AND I. B. WEINSTEIN , Dept. of Dermatology 
and Div. of Environmenta l Sciences and the Cancer Center, Colum-
bia University, New York, NY. 
Re lative ly little is known concerning t he effects of ultraviolet radia -
tion (UV) on t he structure and function of mammalian cell membranes 
and the relationship of such changes to UV -induced a lterations in 
cellula r metabolism. T o investigate one aspect of these putative mem-
brane effec ts we assayed the modulation by UVB (290- 320 nm) of 
epidermal growth factor (EG F ) binding in cul tured murine fibroblasts. 
C3H-10T 'h cells were grown in dishes. Cells were washed and irradiated 
in Hanks Buffered Salt Solut ion. T he light source consisted of six 
Phillips TL20/ Wl2 fluorescent tubes- Irradiance (290- 320 nm) = 11.4 
W / M2. Afte r irradiation a sta ndard binding buffe r (BB) was added to 
each dish. Mouse 1251-EGF was then added and the dishes were incu-
bated at 37•. Afte r 50 min. labelling media were removed and the ce lls 
were washed X3 with cold BB. Cells were solubilized and cell bound 
radioactivity was determined by liquid scin ti llation. Sham irradiated 
dishes served as cont rols. 
Specific 1251-EGF binding was inhibi ted by UVB in a dose dependent 
manner from 100 J / M2 (15% inhibit ion ) to a maximum inhibit ion at 
300 J / M2 (75 %). T ime course studies revealed maximum inhibi t ion 
occurring within the first hour afte r irrndiation. T hese data suggest 
major changes in structure and/o r function of cell membranes as the 
result of relatively small doses of UVB radiation. That t hese changes 
occur rapidly furt her suggests direct UVB-membra ne interaction. 
Membrane perturbations including inhibit ion of EGF binding and 
effects on other membrane assoc iated receptors may in part modulate 
UV induced changes in cellula r metabolism and prolife ration. 
7. Re tinoids I nduce Epidermal P r olife r a tion a t Subtox ic 
Doses. MICHAEL J. CON NER, NICHOLAS J . LOW E, AND RICHARD E. 
A J·ITON, Div. of Dermatology, UC LA School of Medicine, Los An-
geles, CA. 
Retinoids can induce epide rmal hyperp lasia, a phenomenon known 
fo r many yea rs. Since retinoids have been shown to exert certain anti -
prolife rative effects t here has been a tendency to regard th is induction 
of hyperplasia as a "tox ic" mani festa tion of hyperv itaminosis A. We 
have found that retinoids can enhance epidermal proliferation at. ve ry 
low doses, and have therefore fu rther exam ined the role of the induction 
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of hyperplasia in the mechanism of action of retinoids in the epiderm is 
in vivo. We have performed detailed histometric studies and measured 
macromolecular synthesis in hairless mouse epidermis after low doses 
of retinoids (retinol, a ll -t rans-retinoic acid, 13-cis-retinoic acid, aro-
matic retinoid, and arotinoid) . Although there were differences in the 
dose responses, all the retinoids induced qualitatively similar events in 
the epiderm is. After a single topical treatment the epidermis becomes 
hyperplastic, with a dose dependent increase in the size of both the 
basal and spiny ce ll layers, and the stratum granulosum, peaking at 
about 4- 5 days. The-histological changes are accompanied by increases 
in DNA, protein, and glycoprotein synthesis. Only at 100- 1000 fold 
higher doses a re there indications of toxic ity-grossly manifested by 
scaling and weight loss, microscopically manifested as epidermal t hin-
ing or erosion with some necrosis, and a decrease in the size of the 
sebaceous glands. These studies show that retinoids can enhance epi-
dermal proliferation at subtoxic doses, doses which have also been 
shown to inhibit skin carcinogenesis. Stimulation of proliferation is an 
early significant action of retinoids in t he epidermis in vivo. 
8. Arotinoid and all-trans-Retinoic Acid Persistence in the 
Epidermis and the Modulation of Ultraviolet Induced Orni-
thine Decarboxylase Activity. NICHOLAS J. LOWE AND MICHAEL 
J. CONNOR, Div. of Dermatology, UCLA School of Medicine, Los 
Angeles, CA. 
In several situations retinoids have been found to be potent inhibi-
tors of experimentally induced carcinogenesis. However recent studies 
have shown t hat retinoids can also enhance carcinogenesis, and can 
act as tumor promoters or co-carcinogens. To understand the reasons 
for conflicting reports of t he effects of retinoids on UV skin carcino-
genesis we have measured t he persistence of radioactively labe lled 
retino ids, and compared this to their ability to inhibit the induction of 
orn ithine decarboxylase (ODC) activity, a marker of actinic damage, 
in the epidermis of hairless mice. Tritium labeled a ll -trans-retinoic 
acid (RA) or a rotinoid ethyl ester (arotinoid) in an acetone vehicle 
were app lied to the dorsal skins of hairless mice and t he amou nts of 
radioactivity persisting at 24 hours measured. The arotinoid persisted 
for longer than the RA, and by 24 hours t he epidermis contained up to 
6 t imes as much residual arotinoid as RA. Other mice were irradiated 
with UVB radiation, immediately treated with retinoid, and killed 24 
hours later for the determination of epidermal ODC activity. A single 
application of the arotinoid, but not RA, sign ificantly inhibi ted the 
induction of ODC activity by UVB at this time. 
It is concluded that its persistence, as well as biological potency, may 
be an important factor in determining the ability of a retinoid to 
modulate actinically induced changes in the epidermis. The time of 
application of a retinoid in relation to t he time of irradiation is an 
important factor in reconciling the contradictory reports of the effects 
of retinoicls on experimental carcinogenesis. 
9. Localization of Calmodulin in the Epidermis. J. A. FAIRLEY, 
V. A. I-lOGAN, AND C. L. MARCELO, Dept. of Dermatology, University 
of Michigan Medical School, Ann Arbor, MI. 
Calcium can modulate the proliferation of epidermal keratinocytes 
in vitro. Two calcium -regulating calcium binding proteins have been 
found in the epidermis: skin calcium binding protein (SCaBP) and 
calmodulin (CaM). SCaBP is localized in the basal layer of the epider-
mis (Saurat, JID, 1981). We examined the location of CaM in epidermal 
keratinocytes in vivo and in vitro. Mouse epidermal keratinocytes were 
grown in tissue culture to 7 d. The upper stratified cell laye rs were 
then removed with 0.24 M NH,Cl, 0.1 M 2-mercaptoet hanol, 0.25 M 
sucrose at 4 ·c for 15 minutes, leaving a basal monolayer attached to 
the dish (Tong, Cl in Res, 1983). CaM was measured in the stratified 
layers and t he basal monolayer by RIA. The basal monolayer had 32.5 
± 9 ng of CaM while the stratified layers had 212.5 ± 30 ng. When 
corrected for l'g of DNA or protein t he stratified layers contained 
approximately 2 times that of the basal monolayer. Antibodies to 
purified CaM were raised in New Zealand white rabbits. Antibody was 
purified by affin ity chromatography and activ ity checked by CaM RIA. 
Rabbit anti -CaM serum was used for indirect immunofluorescence on 
punch biopsies from normal and psoriatic volunteers. Preimmune 
serum was used as a control. Staining was found in a granular cyto-
plasmic pattern in all the cell layers. Staining was also found overlying 
the nucleus in many samples and became more distinct in the layers 
near the granular laye r. The pattern was simila r in psoriatic cells. This 
data demonstrated t hat unlike SCaBP, CaM is present in squamous as 
well as basal cell s; and suggests that the concentrat ion of CaM increases 
in t he more differentiated cell s. 
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10. Comparison of In Vitro and In Vivo Synthesis of Hyalu-
ronic Acid and Proteoglycans by Mouse Keratinocytes. STAN-
FORD I. LAMBERG AND VIN CENT C. HASCALL, Dept. of Dermatology , 
The Johns Hopk ins Medical Institute, Baltimore, and NIDR, Na-
tional Institutes of Health, Bethesda, MD. 
We have previously reported that decreased hyaluronic acid (HA) 
and increased proteoglycan (PC) and glycoprote in (GP) synthesis 
accompany terminal differentiation of isolated cultured mouse epider-
mal cells. The relationship between events in intact skin and in cultured 
keratinocytes was exam ined by injecting intact newborn Balb/C mice 
with [3H] -glucosamine and l"r'S]sulfate and comparing incorporation 
of label into glycoconjugates of epidermis and dermis with incorpora-
tion of label into glycoconjugates of cultured proliferating newborn 
mouse keratinocytes (Eagle's medium with 0.05 mM Ca++_LOCA) or 
cultu red keratinocytes induced to differentiate (medium with 1.2 mM 
Ca++ -HICA). Animals and cultures were labeled for 4 and 24 h at 
various t imes after birth or after calcium switching. Epidermis and 
dermis were separated using a microwave technique. Labeled macro-
molecules were isolated using gel exclusion and an ion-exchange chro-
matography and identified by sequential digestion with specific en-
zymes or nitrous acid. 
HA was synthesized by intact epidermis during 4 h and 24 h after 
birth at levels s imilar to that seen in LOCA proliferating cultured cells. 
By 4 clays, in uiuo I-lA synthesis had declined in comparison to PC 
synthesis, similar to the changes seen when cultures were switched to 
1-!ICA differentiating conditions. Sulfated CPs were prominent in the 
in vitro and the in vivo labeled epidermal ce lls, compared to the dermis, 
whi le a highly sulfated peak, shown to be heparin, eluted only from 
dermal fractions. High-calcium induced differentiation of cultured ker -
atinocytes appears to be a valid model of in vivo epidermal differentia-
tion. 
11. Proteinase Profiles from Human Fibroblast Cultures. 
DAVID E. SCHWARTZ, PAULA P . LIZAK, AND ROGER W. PEARSON 
Depts. of Biochemistry and Dermatology, Rush Presbyterian-St.: 
Luke's Medical Center, Chicago, IL. 
The main tenance of normal connective t issue morphology requires 
the balance between extracellular matrix protein synthesis, primarily 
collagen, and degradation . In most t issues the ce lls normally responsi-
ble for both processes a re fibroblasts. Although much attention has 
been focused on the biosynthetic capacity of t hese cells relatively little 
emphasis has been placed on their production of neutral , connective 
tissue degrading enzymes. We have examined normal feta l, neonatal , 
adult fibroblasts and fibroblasts from several diseases of connective 
t issue for their abili ty to synthesize proteolytic enzymes in vit:ro. 
Cells were grown in Dulbecco's MEM with 10% fetal calf serum. At 
pre-confluency, confluency and post-confluency cultures were washed 
and grown for an addi t ional 24 to 48 hrs in media without serum. The 
media was separated from the cell layer and each assayed at pH 7.5 for 
elastase using "H elastin and succinyl-(alanine):. p-nitroaniline, colla-
genase using native type I collagen, cathepsin using benzoyl-DL-phen-
yla lan ine-2- naphthol ester and total proteolytic activ ity wi th denatured 
collagen (gelatin). 
All cul tures expressed significant amounts of elastase, catheptic and 
gelatinase activity. Total activity on a per cell basis was greatest in 
pre-confluent cultures; activity gradually declined as the cells passed 
to post-con fluency. There was a lso an increase in the amount of enzyme 
activity found in the media as the cultures aged. Collagenase in either 
latent or active form was found only sporadically. The ability of skin 
fibroblasts to produce broad acting connective tissue degrading protei-
nases provides significant insight into the function of these cells in 
normal and in disease states. 
Supported by NIH grants R23-EY -04017, CA-21566, and National 
Arthritis Foundation Postdoctoral Fellowship. 
12. Organ Specific and Phylogenetic Distribution of Epider-
molysis Bullosa Acquisita Antigen. LAURINDA L. QUEEN, AMY 
S. PALLER, DAVID T. WOODLEY, W. RAY GAMMON, AND ROBERT A. 
BIUGGAMAN , Dept. of Dermatology, University of North Carolina 
School of Medicine, Chapel Hill, NC. 
The organ speci fic and phylogenetic distribution of epidermolysis 
bullosa acquisita (EBA) antigen, a newly recognized basement mem-
brane component, was determined using polyclonal sera from patients 
with EBA and a mouse monoclonal antibody, H3a. On immunoelectron 
microscopy, both of these antibodies localize to the area beneath the 
lamina densa and to the deeper portion of the lamina clensa of infant 
and adult human skin. Polyclonal and monoclonal EBA antibodies 
April1984 
reacted with a basement membrane antigen in primate and other 
m a mma lian skin, but not in avian, a mphibian and rept ilian skin. Both 
a n t iboclies were distributed at the basement membrane zone of skin , 
buccal mucosa, tongue, and upper and lower esophagus, but not in 
kidney, urinary bladder, lymph nodes, placenta , amnion and blood 
v essels. Localization of polyclonal and monoclonal EBA a ntibodies is 
ide nt ical except in the mouse where the monoclonal ant ibody locali -
za tion is absent. EBA ant igen is limi ted in its distribut ion to the 
b asement membrane of mammalian stratifted squamous epithelia. 
1 3. Stra tum Corneum Barrier Function: Effects of Lipid and 
C e ll Organization. WALTER P. SMITH AND LUKAS LANDMANN , 
Vicks R & D, Chelton, CT , and University of Basel, Basel, Switze r-
land. 
Isolated corneocytes and their extracted lipids (EL) can reaggregate 
to fo rm membrane sheets wit h water barrier propert ies simila r to in tact 
S C (J . lnv. Dermatol. 79: 7- ll, 1982). Barrier quality correlates with 
th e a moun t of EL utili zed for reaggregation. We now examined reag-
gregated SC (RSC) vs. lipid specific ity and RSC morphology and lipid 
con tent vs . barrier quality. 
RSC with barrier quality simila r to intact SC could be formed from 
a ) isolated corneocytes and EL, b) corneocyte fragments and EL, and 
c) purified collagen and/or keratin and EL. The rates of water loss 
fr o m fully hydrated membranes were 0.47, 0.61 , and 0.63 mg/min-mg 
SC respectively. Examination of (a) by EM revealed no t issue-like 
org~nization ; rather, ce ll masses, individua l_ ce lls or ce ll debris were 
loosely associated with other masses, wh1le hpo1dal maten al filled the 
spaces in between. 
R SC could be formed wi t h t riglycerides, fatty acids, cholesterol or 
h y drocarbons, or mixtures thereof and were assessed fo r barrier quality . 
R SC formed with single lipids was a poor water barner (1.46-2.31 mg/ 
m in-mg SC); those form ed wi th more complex mixtures approximating 
t rue EL showed better barrier propert ies (1.06-1.61 mg/mm -mg SC); 
h o wever , none were as effective a barrier as intact SC (0.35 mg/min-
m g SC ). . . 
Thus, neither cellular organization nor cell mtegr1ty are necessary 
fo r SC functionali ty; lip ids, while not specific m modulatmg cell adhe-
s io n, show specificity for water barrier properties. 
14. Suppressive Effect of Thrombin on Plas minogen Activator 
Activity in Cultured Human Epidermal Cells. KOJI HASHI -
MOTO AND KIYOSHI NISHIOKA, Dept. of Dermato logy, Osaka Uni -
v ersit y H ospital, Osaka, Japan. 
Thrombin is a specific serine prote inase that not only converts 
fibrinogen to fibrin but a lso has va rious effects on_ cells. Thrombin is 
mi togenic for some cells, stimulates the productiOn and release of 
fibronectin from fibroblasts and activates plate lets. Plasmmogen acti-
vator (PAl is also a highly specific serine proteinase activating plas-
minogen to plasmin. Cultu red human epid_e rmal cells (HEC) is known 
to synthesize PA. We report that thrombm has suppress1ve effect on 
p A act ivity in cultured HEC. The addition of thrombm to HEC cultures 
cau ses a remarkable decline in in t racellular PA activity at the concen -
t ration of 2.5 mU/ ml to 2.5 U/ ml. The decrease was observed within 
30 min and resul ted in a loss of 70- 95 % of the activi ty wi th 60 min 
inc ubation a t 1 U/ ml. Thrombin inactivated with cliisopropylfluoro-
phosphate or hirudin (thrombin inhibito r) did not cause t.he decrease, 
even when tested at 10 U/ ml. In t race llula r PA activity returned to 
control levels wit hin 6 hr after the addit ion of hirudin, indica t ing that 
t h e effect of thrombin is reversible. Trypsin and chymotrypsin had no 
suppressive effect on PA activi ty. These results indicate that supp~es­
s io n of PA activi ty by thrombin is rapid, revers1ble and h1ghly spec1fic. 
Thrombin may play an important roll in the regula tion of plasminogen 
activator activity in human epidermal cells. 
1 5. Conjugated Avidin Identifies Cutaneous Rodent and Hu-
m a n Mast Cells . M. D. THARP, R. E . T!GELAAR, AND P. R. 
BERGSTRESSER, Depts . of Dermatology and Internal Medicine, 
U THSCD, Southwestern Medical School, Dallas, TX. 
A vidin conjugated to the fluorescent dyes rhodamine or fluorescein 
b inds specifically to mast cell granules in rodent and human skin. 
Sequent ial staining of t issue mast cells first with conjugated avidin, 
a nd then with metachromatic stains revealed that both techniques 
ident ify the same mast cell granules. Specificity of avidin for cutaneous 
mast cells was confirmed by the absence of avidin posit ive cells in mast 
cell d eficient (W / W") mice. Binding of conjugated avidin to mast cells 
was inhibited by pretreating t issue specimens with unconjugated avidin 
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but not when the fluoresce in-labelled avidin was pretreated with biotin, 
ind icating that av idin does not bind to biotin or biotin-like molecules. 
Within murine dermis, unique patte rns of mast ce ll distribut ion were 
observed, with a prominent perivascular pattern in ear skin , and a 
complete absence of dermal mast ce lls beneath the scales in ta il skin. 
In ti ssue sections of guinea pig skin undergoing basophil hypersensit iv-
ity reactions and in murine and human skin specimens infi lt rated with 
eosinophils, conjugated avidin selectively stained only dermal mast 
cells , demonstrat ing the specificity of t his molecule solely fo r mast cells 
in sites of inflammation. Unlike metachromatic stains, avidin binding 
to mast ce lls in t issues was not limited by methods of fixation, changes 
in pH , or special embedding and cutting procedures. Conjugated avidin 
a lso readily stained rat peritoneal mast cells and was used in vit ro as 
an assay of mast ce ll degranulation. Conjugated avidin is a reliable and 
specific too l for ident ify ing t issue mast cells as well as for the assess-
ment of mast cell degranulation. 
16. Immunofluorescent Analysis of Collagens, Laminin, a nd 
Fibronect in, and lmmunoelectron Microscopy of F ibronectin 
in P se udoxa nthoma E la sticum Skin. MARK L EBWOHL, RAUL 
FLEISCHMAJER, OLIVIA LOVELA CE, AN D RUPERT TIM PL, Dept. of 
Dermatology, Mt . Sinai School of Medicine, New York , NY , and 
The Max P lanck Institute fur Biochemie, Munich, West Germany. 
Pseudoxanthoma elasticum (PXE) is a disorder of connective t issue 
in which abnormalit ies of collagen and elastic t issue a re found. T he 
purpose of this study was to examine t he distribution of laminin , 
fibronectin, and type I, Ill, and TV collagens in lesional skin of two 
patients wi th PXE. P urified ant ibodies aga inst bovine type I and IV 
collagens, t he amino-propept ide of type III collagen , lamin!n, and 
fibronectin were raised in rabbits. Nonspecific rabbi t immunoglobulin 
was used as a cont rol. Ind irect. immunofluorescence was perfo.rmed on 
control skin from healt hy voluntee rs. Indirect immunoelectron micros-
copy using ferri tin-tagged ant ibodies against fi bronectin was a lso per-
formed. Lesional skin showed loss of t he normal collagen bundle 
pattern wi th irregula r clumps of material in the deep dermis which 
sta ined wit h antibodies to type I and III collagens. T he areas of 
degenerated elastic t issue in the deep dermis also stained heavily wit h 
ant ibodies to libronectin. The distribu tion of type IV collagen and 
laminin was normal in small blood vessels. Immunoelectron microscopy 
wi th ant ibodies to fibronectin showed heavy staining of elastic micro-
fibril s and type I and II I collagens. These resul ts suggest that both type 
I and III collagens a re involved in les ional PXE skin. E lastic microfi -
brils and type I and III collagens in affected areas a re associated wit h 
unusually la rge amounts of fibronectin. Alt hough vascular involvement 
occurs in PXE, the distribution of type IV collagen and laminin in 
small blood vessels appears to be normal. 
17. Fibroblast-Inhibitory Lymphokines/Monokines (LK/MK): 
Role in Prog ressive Systemic Scle rosis (PS S). M. R. DUNCAN , 
,). S. PERLISH, AND R. FLEISC HMAJER, Dept . of Dermatology, Mt. 
Sinai School of Medicine, New York, NY. 
A normal fibrotic response to inflammatory stimuli appears to be 
dependent on the balanced production of stimulato ry and inhibitory 
fibroblast-regulato ry mediators by activated mononuclear cells (MNL). 
In order to investigate how this bala nced production is a ltered in PSS, 
we stimulated human peripheral blood MN L with concanavalin A (Con 
A) and lipopolysaccharide (LPS) to produce macromolecula r mediators 
that inhibi t proliferation and collagen synthesis of cultured normal 
human fibroblasts. The two Con A-induced mediato rs were L]{ (exclu-
sively produced by activated T cells; co-eluted from a Sephacryl S-200 
column wi th a M.W. of 50,000). In contrast, t he two LPS-induced 
mediato rs were MK (exclusively produced by activated monocytes; co-
eluted in the 20,000 M.W. range). Each pair of inhibitory LK and MK 
may also be distinct since inhibit ion of collagen synt hesis occurred 
without inhibi t ion of proliferation. Log-linear dilution analysis of t he 
levels of fi broblast- inhibitory LK/ MK produced by MNL from a series 
of 14 normal volun tee rs and 13 PSS patients revealed that a lthough 
PSS mononuclear cells produce normal levels of both collage n synthesis 
inhibi to ry mediators, t hey are aberrant producers of both proli fe ration 
inhibi to ry mediators, being hypo-producers (-49%) of the LK and 
hyper-producers ( + 196%) of t he MK. Reduced production of proli fe r-
ation inhibitory LK may result in a relative excess of proliferation 
stimulatory mediato rs being present in MNL-intilt rated PSS loci, and 
thus cause the unrestricted fibroblast. proliferation and subsequent 
fibrosis observed in PSS. T he increased production of the proliferation 
inhibi to ry MK is likely characte ristic of only long-term PSS patients 
and may play a role in stabilizing previously init iated fibrosis. 
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18. Establis hment of a Murine T Cell Lymphoma Subline with 
Enhanced Affinity for the S kin. ROBERT T IGE LAAR, Dept. of 
Dermatology, UTHSCD, Dallas, TX. 
T he factors controlling migration of normal and malib'llant lympho-
cytes into skin a re not well understood, but it is clear t hat individual 
ce lls vary widely in the ir migratory capacities. T o examine this heter-
ogeneity more closely, two sublines were de rived from a BlO.S splenic 
T lymphoma (Lytl+2-) by passage in BlO.S recipients (recips) fo r >30 
ge nerations: a splenic subline (SS) by serial i.p. passage of sp lenic · 
tumor cells (TC), a nd an in t rade rmal subli ne (IDS) by ID inoculation 
of splenic TC fo llowed by ser ia l ID passage of skin nodule TC. Cells 
from the IDS or SS were injected ID in to recips t hen moni tored fo r 
skin tumor growth, surviva l, and spleen, periphera l, and mesenteric 
lymph node (PLN, MLN) weights at death (as a reflection of TC 
involvement). Tumors in IDS recips grew faste r t han t hose in SS 
recips, but the surv iva l time of IDS recips was longer t han that of SS 
recips (21.6 ± .4 vs 11.8 ± .7 d). In spi te of longer survival, IDS recips 
had significantly smaller spleens, PLN and MLN t han t he SS recips. 
T he ratio of PLN/MLN weights in IDS mice was la rger t han that in 
SS mice (:3.2 ± .4 vs 1.5 :t .1, p < .01). To test whethe r the IDS had 
enhanced capacity to migrate into skin , 51Cr-IDS or -SS cells were 
injected i.v. into DNFB-immune mice challenged on t he ears wit h 
DNFB. The localization in such ea rs of IDS cells was twice t hat of SS 
cells (p < .01). T his difference, as well as an enhanced PLN/MLN 
localization ratio for IDS ce lls, was a lso observed when the sublines 
were tested afte r se rial passage in vit ro (to minimize the contribution 
of normal ce lls in t he t umor suspens ions). Thus, serial ID passage has 
resul ted in t he expansion of a t umor subset with an enhanced capacity 
to migrate in to the skin and its associated lymphoid t issue (PLN). 
Cloning of the IDS cells may reveal cells with even greater tropism for 
t hese s ites and fac ili tate cha racte ri zing the molecula r basis for t his 
affi nity. 
19. Et.ret.inate: Persistent Serum Levels of a Potent Teratogen. 
J. J. DIGIOVANNA, L. A. ZECH , M . E. RUDDEL, G. GANTT, s. W. 
MCCLEAN , E. G. GROSS, AND G. L. PECK, Dermatology Branch, 
LMB, and Clin . Chem. , National Institutes of Health, Bethesda, 
MD. 
Isotretinoin has recently been associated with 7 cases of birt h defects 
in humans. Since t he a romatic retinoid etretinate is a more potent 
teratogen in animals than isotretinoin and is a lso known to persist in 
t he serum up to 20 weeks after discontinuation of t he rapy, we studied 
the pharmacokinetics of etretinate elimination. In 47 patients who 
received chronic etretinate t herapy we used reverse phase HPLC to 
measure serum et retinate concentrations from 1 to 244 weeks afte r 
discontinuation of t herapy. Detectable serum concentra t ions (0.05-1.2 
J.lg/dl) were observed in 5 patients more t han 2 years (108, ll1, 131, 
136 and 150 weeks) fo llowing discontinuation of t herapy (i.e. , up to 7 
t imes longer t han previously reported). Data suggests that t he serum 
etretinate concentration is related to t he amount of body fat as meas-
ured by percent of ideal body weight. Afte r chronic administrat ion of 
et retinate a slow te rmina l elimination phase has previous ly been de-
scribed with t he (half-li fe) t 1 1~ measured as long as 136 hours (0.8 
weeks) a fte r discontinuation of t herapy. In 8 patients who completed 
12 courses of intermittent the rapy, sequential se rum concentrations 
were obtained post-treatment over longer t imes than p reviously studied 
and were used to determi ne t 112's for t his terminal phase elimination 
by curve fi tting using the SAAM simulato r program on a DEC VAX 
ll/780 computer. The median t 112 for t he 12 curves was 12.5 weeks (ra nge 5.3- 24.8) which is more than 15 times greate r t han t he longest 
etretinate t 112 previously reported. These find ings indicate that etretin-
ate can persist in t he human body fa r longer t han previously demon-
strated. Post-treatment serum levels of etretinate may be useful in 
minimizing t he risk of te ratogenicity. 
20. Divale nt Cation Distribution During Epidermal Differen-
tiation . GOPINAT HAN K. MENON , STEPHEN G RAYSON, AND PETER 
M. ELIAS, Dermatology Service, Veterans Administration Medical 
Center, and Dept. of Dermato logy, UCSF, San Francisco, CA. 
Although Ca++ ions have been shown to regulate t he differentiation 
of keratinocytes in vitro, t he role of diva lent cations in vivo is not 
known. P rior attempts to localize divalent cat ions in epithelial t issues 
have been impeded by a lack of specificity of ultrast ructural techniques 
for diva lent vs. monovalent cations, as we ll as t ranslocation of precip-
itates within tissues. The ava ilabili ty of an improved cytochemical 
method for ca++ (oxalate-pyroant imonate technique) fac ilitates more 
precise, reliab le localization of calcium. When this technique (± 10 
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mM EGTA) was applied to neonatal mouse epidermis, Ca++ -containing 
precipitates localized primari ly within t he cytosol, mitochondria , a nd 
nuclear chromatin of some basal and spinous cells, t he last suggesting 
a possible relationship of Ca++ with ce ll cycle. Above t he spinous layer 
progressively more Ca++ precipitates appear in tercellularly, with most 
of t he in trace llula r ca++ localized in mitochondria and lamella r bodies 
(limi t ing membranes and discs), except fo r t he most apical granular 
cells, which a lways demonstrated high intracellular Ca++. The extruded 
contents of lamellar bodies, lying at t he granula r-cornified layer inter-
face, also demonstra ted signi ficant a moun ts of Ca++_con ta ining precip-
itates between the lamella r discs. Within corneocytes some cells dem-
onstrated heavy precipitates while others were almost devoid of ca++. 
The striking intercellula r Ca++ accum ulation in t he mid-epidermis 
coupled with Ca++ in flux in t he upper granular layer, supports t he view 
that changes in int racellula r Ca++ may regulate epidermal differentia-
tion. Fi nally, t he association of Ca++ with lamella r body discs suggests 
that diva lent cations may contribute to the fo rmation of intercorneo-
cyte membrane bilayers . 
21. The Cell Surface G lycosaminoglycans of Ultraviolet Light 
Induced Murine Cutaneous Fibrosarcomas . M. PIEPKORN , H . 
CA RNEY, AND A. LINKER, Depts. of Medicine and Pathology, U ni-
vers ity of Utah Sc hool of Medicine, Salt Lake City, UT. 
Heterogeneity of t he tumorigenic potent ia l of ce lls within tumors is 
an unexplained p henomenon of t he UV L-induced murine cuta neous 
fibrosarcoma mode l. Our purpose has been to define the function of 
cell surface/extracellula r matrix glycosaminoglycans (GAGs) in the 
growth cont rol and phenotype heterogeneity of t his tumor system . 
Exponent ia lly proliferat ing (< 15% of cells in Gl) and density-depend-
ent growt h inhibited ce lls (>4 0% of ce lls in Gl) as monolaye r cultures 
derived from clonal lines a re labe lled with '"SO. and "H glucosamine. 
T he ce ll surface trypsinate is purified by sequential pronase digestion , 
TCA precipitation, and preparative anion exchange and G50 gel chro-
matography. Identification of GAGs is by selective chondroit inase 
ABC, heparinase, and heparitinase digestion and by nitrous acid deg-
radation . GAG synthesis/ cell p lateaus at a labelling t ime of 24 hrs . The 
cell surface mate rial consists of chondroitin sulfates, heparan sulfa te, 
and ::s3% (of total "H incorporation) hyaluron ic acid. Up to 4-fold more 
sulfated GAGs a re synthesized during growth inhibi t ion compared with 
early exponent ial growth, but the 35S:"H ratio remains constant. Quan-
titatively more hepa ran sulfate t han chond roiti n sulfates is syn thesized 
during exponent ial growth, but t he reverse is found during growth 
inhibition. Sul fated GAGs, therefore, a re a consistent component of 
the cell surfaces of UVL tumor cells, and variations in the qua nt ities 
and classes of t his heterogeneous group of substances correlate with in 
vit ro phases of growth. T he presently undefined role of GAGs in t he 
phenomenon of tumorigenic heterogeneity which characterizes UVL 
tumors is t hus of considerable interest. 
22. The Effect of Skin Temperature a nd Epidermal Pigmen-
tation on Time Resolved Selective Vascular Injury with Las-
e r s. 0. T . TAN, R. KERSCHMANN, H . NAKAGAWA, AND J . A. PAR-
RISH, Dept. of Dermatology, Harvard Medical School, Massachusetts 
General H ospita l, Boston , MA. 
It has been shown that suitably brief pulses from a tunable dye lase r 
at 577 nm a re se lective ly absorbed by oxyhemoglobin and have a 
selective effect on blood vessels. T his specificity creates t he potential 
of a highly useful tool for t reating a variety of cutaneous vascular 
lesions. The degree of vascula r selectivity might be affected by a variety 
of host factors and quantitative understanding of t hese effects are 
essent ial to t he therapist. We performed a series of experimental studies 
in healt hy human voluntee rs to analyze t he effects of epidermal pig-
mentation and skin temperature on time resolved spatial selective 
vascular injury with lasers. As endpoints for specificity we have used 
morphological eva luation, light microscopy and electron microscopy. 
Laser energy requ ired to produce t he clinical threshold of purpura 
increased with constitutive epidermal pigmentation . Skin type I sub-jects required less lase r energy (mean 1.0 J /em~) compared to those 
with skin type If and If] (mean of 1.285 and 1.416 J/cm2, respectively). 
Purpura could not be induced in skin type V and VI subjects even with 
the maximum laser exposure dose of 2.75 J /cm2• P urpura was the 
clinical th reshold at skin temperatures of 15, 33 a nd 40"C. Histologi-
cally, at a ll 3 temperatures, laser induced damage was confined to b lood 
vessels. At 15" t here was intravascula r agglu t ination wit hout extrava-
sation of red blood cells, whereas at 33 and 40"C purpura resul ted as 
hemorrhage with ext ravasation of red blood cells . These results indicate 
t hat both skin temperature and epidermal p igmentation will influence 
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the effectiveness and selectivity of t he tunable dye lase r at 577 nm in 
t h e c linical t reatment of vascula r lesions of skin. 
23. Dye-Enhancement and Pulsewidth Dependence of Selec-
tive Laser-Induced Thermal Injury to Cutaneous Vessels. A. 
R. 0SEROFF, R. KERSCHMAN N, R. R. ANDERSON, AND J. A. PAR· 
RJSH, Dept. of Dermatology, Massachusetts General Hospi tal, Har-
vard Medical School, Boston, MA. 
Selectivity in lase r-tissue interactions depends on the absorbance of 
target chromophores relative to surrounding t issue, wavelength, pulse 
duration and energy. Between 600- 1100 nm , there is li ttle absorbance 
from t he endogenous chromophores, hemoglobin and melanin , and 
good penetration in to skin . This waveband is therefore useful for 
selective targeting using exogenous chromophores. We used t he a lbu -
min-bindin g dye indocyanin green (!G) as an exogenous chromophore 
a nd studied dye-enha ncement of t hermal damage and the effect of lase r 
pulsewidth on t he blood vessels in a lbino rabbit skin using a ruby laser 
(694.3 nm) . IG is safe for human use. At a dose of 40 mg/kg we achieved 
a n absorbance of 50- 60/cm in blood. The presence of dye caused a 3-
4- fold decrease in the lase r dose necessary for thermal vascular damage. 
As t he laser pulsewidt h was varied from 10-800 psec, we found between 
25 a nd 100 psec a steeply ri sing increase from approximately 10 J /cm' 
to 80 J fc m" in the threshold dose causing purpura. Histologically, t hese 
pulsewidths induced predominantly in t ravascular damage, with red cell 
agglutination a nd endothelia l necrosis. Between 100 and 800 psec there 
was a gradual, 2- fold increase in threshold dose. At these longer pulses 
w e fou nd perivascular collagen denaturation; well above threshold, 
overlapping perivascular zones of damage produced a uniform burn 
comparable to an a rgon laser. Thus, it is feasibl e to use an exogenous 
c hromophore as an int ravascular target to enhance laser thermal injury 
and vessel specificity. By appropriate choice of pulsewidth and energy 
it is possibl e to cont rol t he extent of perivascular collagen damage and, 
in principle, t he degree of distri bution of dermal fibrosis. 
24. Inhibition of Wound Contraction by an Acellular Collagen 
Matrix Derived from Bovine Tendon. LYLE LEIPZIGER, FARH UK 
S HAFAIE, JANET NOBLE, AND OSCAR M. ALVAREZ, Wound Healing 
Labs, Depts. of Surgery and Medicine (Dermatology), Cornell Uni-
vers ity Medical College, New York, NY. 
A new derma l equivalent, consisting of a n ace llula r collagen matrix 
(CM) fabricated from purified bovine tendon type I collagen was 
evaluated as a dermal replacement (graft) in domestic pigs. To study 
t he role of a n a rchi tectural lattice in wound gra nulation and contraction 
C M was compared to partial thickness autografts (PTA) and a collagen 
type I powder (CP) obtained by mechanica lly mincing the mat rix. Fu ll 
t hickness (4 cm2) excision wounds were made in the center of an 8 em 
x 8 em tattooed grid which was subdivided into 1 cm2 boxes. Wounds 
were grafted with CM, CP , PTA or left un treated (cont rol). Wounds 
were only grafted once (day 0) and covered with an occlusive dress ing. 
Collagen biosynthetic capacity in granulation t issue was evaluated by 
measuring the incorporation of '''C proline into collagenase digestable 
protein. Reepithelialization was evaluated histologically and graft per-
s istence with birefringence. In addition, wound contraction and adja-
cen t sk in deformation was measured by computeri zed morphometric 
analys is of serial images. Both CM and CP served as substrates for 
endogenous cells and were markedly a ltered t hrough time. These grafts 
w e re rapidly vascularized, immunologically tolerated and persisted for 
45 days. Relative collagen biosynthetic capacity was slight ly greater (< 
10%) in grafted wounds t han in cont rol wounds. The rate of reepithe-
Iialization was simila r in wounds grafted with CM or CP. Wound 
contraction was significant ly inhibited by PTA & CM (p < 0.001) but 
was not affected by CP or occlusion a lone. These results suggest that. 
wound contraction is modulated by connective t issue matrix and is 
independent of epidermal resurfacing. 
25. Origin of PAS Positive Glycoproteins in Human Eccrine 
Sweat. S HJ GERU YANAGAWA AND KENZO SATO, Marshall Derma-
tology Research Laboratories, Un ivers ity of Iowa College of Medi -
cine, Iowa City, IA. 
Although it is well known that dark cells of the eccrine sweat gla nd 
contain abundant PAS positive materials, t heir co ntribution to sweat 
protein contents and/or mucopolysaccharide secre tion has long been 
an enigma. Eccrine sweating was induced in a hot sauna from 10 male 
s ubjects by scraping (SS) and wit h our modified anaerobic method (J . 
Appl. Pbys iol., in press, 1984) to obtain the least contaminated sweat 
(CS ). Polyacrylamide gel electrophoresis (PAGE , without SDS) of 
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sweat protein showed about 18 bands in CS and variously more bands 
in SS. T wo of these ba nds were consistently more prominent in both 
CS and SS and were stained wi t h PAS. Their MW were 20 and 44 K 
based on SDS-PAGE with PAS staining. Antiserum produced in a 
rabbit wit.h PAS posit ive proteins eluted from PAGE yielded two lines 
of ident ity aga inst total sweat protein but only one line against serum 
proteins on immunoelectrophoresis. Furthermore, anti-serum protein 
antisera yielded a line of identity aga inst sweat protein in the area of 
the plate where PAS positive proteins were previously localized. Serum 
protein t reated with an affini ty column using puri fied anti-sweat gly-
coprotem antibody no longer reacted with anti-sweat glycoprotein 
serum on immunoelectrophores is, support ing the specificity of t he 
above observation. Immunofluorescence study using t he a;1tiserum 
against sweat glycoprotein showed increased flu orescence near t he 
luminal s ide of the secretory coil , suggesting localization of antibody 
on dark cells. The data suggests that at least two PAS posit ive glyco-
proteins a re present in human sweat, one of which is intrinsic to t he 
sweat gland itself (perhaps of dark cell origin) and the other of serum 
origin or, if not, s hares immunological reactivity with serum glycopro-
tem. 
26. E ffect of Minoxidil on Hair G rowth in the Bald Scalp of 
Stumptail Macaques. HIDEO UNO AND ADRI ENNE CAPPAS, Wis-
consin Regional Primate Research Center and Dept. of Pathology, 
Univers ity of Wisconsin, Madison, Wl . 
Minoxidil (Loniten, Upjohn Co.) , used primarily as an antihyperten-
s ive drug, is known to be a potent. hair growth st imulato r. We exam ined 
the effects of this drug on common baldness in an animal model the 
stumptailmacaque (Macaque arcto£des), which possesses a unique 't ra it 
of developing baldness afte r adolescence. Using 12 animals, including 
6 adults that a ll showed modera t.e to adva nced baldness and 6 peria-
do lescents that were nonbald or showed early signs of baldness, minox-
idil (5% in a vehicle of propylene glycol, ethanol, a nd water) was 
applied topica lly on the bald and nonbald frontal scalp daily. Two 
controls from each group were treated with t he vehicle a lone. After 3 
months, the first signs of hair thickening and na rrowing of the bald 
a rea (recorded by sequential photography once every 2 weeks) were 
observed in 3 out of 4 advanced and 2 ear ly balding animals. Du ring 
the fo llowing year, thickening of hairs progressed slowly in the bald 
scalp of a ll treated anima ls, while controls showed advancing baldness. 
Prophylactic effect of minoxid il on 2 young non bald animals has been 
observed. Histologically, hair fo llicles have shown progressive enla rge-
ment in bald scalps biopsied 2, 4, 6, and 10 mon ths after treatment 
compared with fo llicles before treatment. and in cont rol animals. Fur· 
thermore, trichograms showed t hat the fo llicles in treated skin were 
mostly of the anagen type, unlike pretreated a nd control bald skin 
conta ining la rgely ve llus te logen fo llicles. This prel iminary observation 
revealed that minoxidil appears to stimulate cyclic growth of t he hair 
follicles and s imultaneous enla rgement of follicles in the bald scalp; 
t hus the hairs become t hicker. 
27. Quantitative Assessment of UV Erythema and Sunscreen 
Protective Effect by Laser Doppler Velocimetry (LDV). VER -
ONJQ UE DHOUARD, RICHARD H. GUY, DONALD R. WILSON, AND 
HOWARD I. MAIBACH, Schoo l of Pharmacy and Dept. of Dermatol -
ogy, School of Medicine, Univers ity of California, San Francisco. 
CA. 
The time-course of UV -induced erythema in human skin has been 
followed wi th non-invasive LDV. Response curves were obtained over 
a one week period following irradiation at. 4X the minimal UVR 
erythema dose (UVB + UVC from a Hanovia Aero Krohmayer sun-
lamp) . Measurements were made on unt reated skin and on skin pre-
treated wi t h a sunscreen lotion. It was found t hat; (1) the lotion vehicle 
had no protective effect, (2) the active sunscreen constituent (2-ethyl-
hexylcinnamate, 5%) was significant ly (p < 0.001) protective, and (3) 
the presence of bergapten (5-methoxypsoralen, 30 ppm) did not. en· 
hance nor diminish t he cinnamate protective effect. LDV measu re-
ments were then taken during and subsequent to 5 daily exposu res of 
l MED of UVR radiation . Cont rol and pretreated skin sites were again 
studied and s imilar protective effects were observed. However, on 
subsequent re-exposure of t hese sites to 4 MED of UVR, 14 days late r, 
no significant cha nge in skin blood perfusion was detected at either 
control or pretreated sites. LDV data were also collected after UVA 
radiation exposures of up to 15 J / cm' . No changes in microcirculation 
perfusion were found. All LDV measurements were made with two 
instruments and were compared to visual assessment of erythema 
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performed by one observer. We conclude that LDV may objectively 
quantify UV erythema and its inhibition by chemical protectants. 
28. Effect of U ltraviolet Light (UV) on Epide rmal Langerhans 
Cells (ELC) Containing S - 100 Protein Antigen (S-100 Ag). 
S. SCHNEIDER, K. FUKUYAM A, J. MACEIHA , AND W. L. EPSTEIN, 
Dept. of Dermatology, University of California, San Francisco, CA. 
UV is thought to deplete expression of such markers as ATPase and 
Ia by a lte ring the plasma membrane of ELC. Since S-100 Ag in t he 
cytoplasm and nucleus of ELC can be identi fied by immunoperoxidase 
staini ng we in vestigated t he effect of UV injury on t he numbers of S-
100 Ag-containing ELC in human skin . Covered sites were exposed to 
approximately 3 minimal erythema doses from a H anovia a ir-cooled 
hot quartz contact lamp emitting 2.73 x 106 ergs/cm2/sec UVB a nd 
biopsied at varying t imes up to 7 days after UV. A total of 60 biopsies 
from 56 volunteers were studied including non-injured and slice-
wounded subjects as cont rols. Fo rmalin-fixed, paraffin -embedded t issue 
was cui at 6 11 and stained for S-100 Ag utilizing ra bbit antibodies to 
beef S-100 Ag as the primary ant isera in the Avidin-Biotin immuno-
peroxidase stai ning technique. S-100-positive suprabasal ce lls were 
counted by light microscopy and quantified as the number per 200 
basal ce ll s of in te rfollicular epidermis. Non -injured skin had :3 .56 ± 
3.01 cells, whe reas slice-wounded skin had elevated numbers (> 10.0 
cells) at 1. 24 and 48 hrs after injury. Following UV, a significant (p < 
0.001) increase in S-100-positive cells (14 ± 3.46) was found at 1 hr. 
This number declined to just below normal at 12 hrs, but by 48 hrs 
returned to a nd remained at preinjury levels. Our resul ts support the 
contention that membrane damage rather t han cell destruction ac-
cou nts fo r the decreased numbers of surface- labeled ELC seen following 
UV . Furthermore, in correlation with slice wou nds, the increased 
number of S-100-positive cells seen following UV may represent migra-
tion of ELC into the epidermis in response to skin wounding. 
29. Prognostic Value of Ribonucleoprotein (RNP) Antibody in 
Systemic Sclerosis (PSS) . DANIEL R. SvNKOWSKI, ROBERT A. 
WISE, MARC PETERS-G OLDEN, ROSEMARIE M. WATSON AND FRED-
ERICK WIGLEY , Depts. of Dermatolobry, P ulmonary M~dic ine, and 
Rheumato logy, Johns Hopkins Medical Institu t ions, Baltimore, MD. 
Twenty-four patients (22 women , 16 white, ages 23-73) fulfilling 
ARA criteria for PSS were fo llowed for 59.7 ± 4.7 months. Extractable 
nuclear antigens were determined by immunodiffusion. Five patients 
were RNP positive(+) all with particulate speckled ANA pattern a nd 
4 in high t iter (2:1:1280). The RNP+ group tended to be black (4/5 vs. 
4/19) a nd to have myositis (3/5 vs. 2/19) but these and other demo-
graphic and clinical features (including proximal scleroderma, sclero-
dacty ly, Raynaud's phenomenon, calcinosis, esophageal dysmoti li ty,. 
radiograph ic pu lmonary fibros iS, te langiectasia, djgita l ulcers/scars, 
cardiac and rena l involvement as well as other gastrointestinal involve-
ment) were not different with statistical signi ficance in the 2 groups 
(RNP+ vs. RNP-). Extensive sen al pulmonary function testing re-
vealed no significant difference between the 2 groups except the RNP+ 
group had a greater restrictive defect, 67.1% predicted forced vita l 
capacity vs. 82.8% (RNP-) and 65.5% predicted 1 second forced 
expi ratory volume vs. 83.3% (RNP-), in t he p resence of a comparable 
predicted diffusing capacity for carbon monoxide (81.7 vs. 81.4%) . 
Possibly in the a?sence o~ a diffusion defect the muscle weakness may 
explam the restn ct1ve defect m the RNP+ patients. Other parameters 
o ~ smoking status, duration of disease, severity of Raynaud's, regression 
of proximal scleroderma and prior corticosteroid treatment also showed 
no statistically s i g~1ificant difference between t he RNP+ and negative 
groups. In conclusion, RNP ant ibody+ patients with PSS tend to have 
myositis and a restr ictive pulmonary defect but do not clearly constitute 
a unique subset. 
3 0. Immunohistological Identification of Fibronectin (FN) in 
Hepatic Granulomas of Mice Infected with Schistosoma man-
soni. M. NISHIM URA, H. KOI-IDA , M. OKAMOTO, AND M. ASAHI 
Div. of Dermatology, Saga Medical School, Saga, and Dept. oi· 
Dermatology, Faculty of Medicine, Kyushu University, Fukuoka, 
Japan. 
Murine schistosome egg granulomas are characte rized by accumu-
lation, orga nization and functional differentiation of marcophages. The 
pathomechanism responsible for the development of granulomatous 
~n Oammation in t his a nima l model is noi fully understood. FN is an 
Important a dherence matrix and an attractant fo r moncytes during 
mflam mat1on. In order to evaluate cont ribution of t his glycoprotein to 
the develop ment of granulomatous inl1ammation, we investigated ha-
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patic granulomas of mice infected with Schistosoma mansoni at 7, 11 
and 15 weeks after infection with indirect immunofluorescence using 
specific a nt ibody agamst FN. The data correlated with light- and 
electron-microscopic findings. 
Staining appeared and distinctly increased during 7- 11 weeks after 
in fection, a nd subsequently decreased and disappeared. Morpholoai-
cally, at 7 weeks afte r infection , eggs were accompanied with li ttle 
inflammatory cell reaction. The lesions peaked in size at 11 weeks after 
infection, and t hereafter showed a tendency to heal. 
Although interpretation of the present resul ts is difficult s ince the 
function of FN as a matr ix component a re still insufficiently charac-
tenzed, appearance a nd subsequent disappearance of FN which co in -
cide wit h t he development and subsidence of gra nulomatous reaction 
against sch istosome eggs strongly suggest t hat t his matrix glycoprotein 
plays some role in the development of granulomatous inflammation. 
31. Production of Eosinophile Ch emotactic Factor (ECF-G) in 
S kin Granulomas of A thymic Nude (nu/nu) Mice. M. HIGUCHI , 
K. FUKUYAMA , ANO W. L. EPSTEIN, Dept. of Dermatology Un iver-
sity of Cali fornia, San Francisco, CA. ' 
A skin granuloma mo~e l has been established by grafting hepatic 
schistosoma granulomas, Isolated from thymus mtact (nu/+) mice into 
nu/nu mice. Eosinophils (Eos) which were ra rely seen in he~at ic 
gran ulomas of nu/ nu mice appeared in the s kin model. S ince low 
molecular we ight ECF-G was shown to be responsible for eosinophilia 
1n nu/+ m1ce, we studied production ofECF-G in t ra nspla nted granu-
lomas 111 nu/ nu m1ce. Hepatic egg granulomas were isolated at 8 wks 
from BALB/c strain nu/+ mice infected with S. mansoni cercariae and 
grafted in t he skin of backcrossed nu/ nu mice. About 100 mg of 
t ransplanted granulomas were weekly obtained from t he sk in sites and 
homoge ni zed in 1 ml of saline wit h a glass homogenizer. The homoge-
nate placed m Spectra pore 3 membrane was dialyzed against 50 ml of 
Hanks ba lanced salt solution (HBSS) . ECF -G activi ty in diffusate was 
measured by Boyden's method using guinea pig peri toneal exudates 
rich in Eos as indicator ce ll s. HBSS alone was used as a cont rol. 
Ac~ivity was quant ified as t he number of Eos per high power field (Eos/ 
hpf). ECF-G activi ty in hepatic granu lomas from nu/+ before grafting 
was 44.1 Eos/ hpf. HBSS co ntro l showed 9.3 Eosjhpf. At one week after 
grafting ECF-G activ ity in t he skin of nu/ nu mice was 20.0 Eos/ hpf. 
Activities mcreased to 39.2 Eos/hpf at 2 wks {p < 0.01 vs control) after 
t ransplantation but gradually dec reased after 3 wks. By Sep hadex G-
25 colu mn chromatography, ECF -G from the skin showed t he same M 
with hepatic ECF-G (approx imate ly 1300). The lindjngs suggest tha~ 
nu/ nu cells wh1ch repopulate t he transp la nt acquire the abi lity to 
produce ECF-G without systemic T cell control. 
32 . Serologica l and Clinical Features of Patients with Discoid 
L upus Erythematosus: The Relationship of Antibodies of Sin-
gle-Stranded DNA and Other ANA Subsets to Clinical Man-
ifestations. J.P. CALLEN, J . F. FOWLER, AND K. B. KULICK , Dept. 
of Dermatology, University of Louisvi lle, Louisville, KY, a nd VAMC, 
SUNY at Buffalo School of Medicine, Buffalo, NY. 
Patients with disco id lupus erythematosus (DLE) form a subset of 
LE which is co nsidered to be at t he mild end of t he LE spectrum . The 
prese nce of a ntibodies to single-stra nded DNA (ssDNA) has been 
reported in 21.8% of DLE patients. We obta ined serological and clinical 
data on 40 patients wth DLE. The clinical disease was characterized 
by qu_ali ty,_ extent, severi ty, activity, photosensitivity, and systemic 
manifestatiOns. The sera were examined for t he presence of antinuclear 
a ntibodies and antibodies to Ro, La, RNP, Sm, ssDNA, and native 
DNA (nONA) . Posit ive ANA resu lts were sign ificant ly elevated com-
pared to co ntrols (p < 0.05). The patients with antibodies were clin ically 
cha ractenzed by a significantly higher incidence of photosensit ivity, 
arthnt1 s, elevated sedimentat ion rate, a nd the occurrence of lesions of 
subacute cutaneous LE. The activity and extent of disease did not 
correlate with the presence of a ntibodies. E levated levels of ssDNA 
antibodies (>38.9% binding) were present in 7/40 pat ients compared 
to ihe 1/19 controls (p < 0.005). There was no correlation between t he 
A_N A results and a nt i-ssDNA. Anii-ssDNA occurred only in those with 
widespread, active DLE and an elevated ESR. SLE occu rred at a 
s lightly greater ri sk in t he presence of anti-ssDNA (3/7 vs 2/33). Anti-
Ro was present in 3 pat ients with papulosquamous, non-scarring LE 
lesions as well as OLE. The presence of antibody abnormalities in DLE 
pat ients correlates with clinical disease, and provides more support for 
t he t_heory linking DLE as a part of t he systemic lupus erythematosus 
co nt inuum. 
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33. Human Histocompatability Associa tions in Patie nts with 
Discoid Lupus E r ythematos us . J. F. FOWLER, J. P. CA LLEN, AND 
G . STELZER, Dept. of Dermatology, University of Louisville, Louis-
v ille, KY. 
Lupus erythematosus (LE ) is a mul t isystem disorder wit h many 
patterns of disease expression. Increased frequency of certa in huma n 
le ukocyte a nt igens (HLA) have been reported in va rious types of LE. 
Specifically, HLA B8 a nd DR3 are associa ted wi th subacute cuta neous 
lupus erythematosus (SC LE); DR3 or DR2 is found ir: t he ~othe rs of 
in fa nts wi th neonatal LE; and A1 , B8, B15 and DR2 rn patrents wrt h 
system ic LE (SLE). Data on patients wit h discoid LE (OLE) has been 
conflicting. Prystowsky a nd Gilliam (1975 ) found no associations, while 
Milla rd et a l (1977) found increases in B7 and B8 in white patients . 
W e HLA typed 19 black a nd 22 white patients wit h OLE for HLA-A, 
B a nd DR a nt igens. The data were compa red to race matched local 
con t rols us ing a chi -squa re test. In our white O LE pat ients we found 
inc reases in A W 34 (p < 0.05); 8 8 (p < 0.025); B15 (p < 0.05); DR3 (p 
< 0.05) and 0Rw6/6y (p < 0.001), a nd a dec rease in DR7 (p < 0.05). 
In blacks we found increases in B37 (p < 0.025) a nd DRw6/6y (p < 
0.005) . The combination of A1 , 8 8, DR3 was seen in 5 of the 22 whi te 
patien ts (p = N.S:> · HLA_ a nt ige ns, in par t icular, the D locus, a re linked 
wi t h OLE in a drfferent fashron tha n wrt h SCLE or SLE. Blacks dtffer 
fr o m whites in the lac k of associa tion wit h B8 and DR3, but both were 
linked strongly wit h 0Rw6/6y. Genetic predisposit ion may well explain 
t h e va riation in clinical disease expression in LE. 
3 4 . Biology of Langerhans Cells: Further Insights into Origin 
and Migration. M. EMAM , I. V. YANNAS, AND G. G. KRUEGER, 
U niversity of Utah, Salt Lake City, UT , and Massachusetts Institute 
o f T ec hnology, MA. 
In previous studies of t he migration of La ngerha ns cells (LC) from 
t h e host in to the epidermis of grafted skin on nude mrce, we have 
s h o wn that t he host LC a re capable of moving into grafts of mice 
(C3H) a nd rats, but not in to human skin grafts (PNAS 80:1650, 1983). 
We devised a recombinant gra ft system to study the locat1on of t he 
b a rrier to t he migration of host LC in to human skin. This system 
co n s ists of a n art ificia l dermis, a collagen-glycosaminoglycans mem-
bra ne (CGM ) 200 1'- thick, imp regnated wit h passaged (x3 ) foreskin 
fibrobl asts free of HLA -DR+ cells and held in vit ro for 2 wks. This 
was combined with epidermal sheets from blister roofs off normal 
huma n subjects, t ransplanted orthotopically to BALB/c nude mice 
a nd biopsied at 3 and 6 wks. Autoradiographic analysis shows t he 
epidermis to be dividing at a 2-3X higher than norma l rate (labelmg 
inde x at 3 wks = 137 ± 45/1000 basal cells, a t 6 wks 152 ± 71). Sta ining 
wit h a nt i-huma n HLA a ntibody demonstrates the epidermis remains 
h uman in origin. The 3 wk biopsies were devoid of both human and 
mou se LC by a nt i-HLA DR, a nti -MKD6 analysis a nd ATPase. How-
ever , at 6 wks, huma n LC (HLA-DR+) are presen t at about 50% of 
no rmal density. There is a moderate infil t rate of host LC (MKD6+) 
p resen t as early as 36 days. The number of LC . at 6 wks is slight ly 
hig h er by ATPase t han wit h the monoclonal ant rbody a~a ly~es. Th1s 
experiment leads us to conclude: 1) t he barner to ~C mrgratron from 
t h e mouse into huma n epidermis is wi thin t he dermrs, probably at the 
leve l of t he endothelium; 2) t hat since because human LC have pa rt ia lly 
rep o pulated the gra ft at 6 wks, t hey must be either origi nating from a 
p recursor contaminan t population wit hin the fibroblast cell lrne or are 
cap a ble of proliferating within t he epidermis. 
35. Slow Healing After Burn or Freeze Injury May Be Attrib-
utable to Extensive Endothelial Cell Necrosis Distant from 
Wound Margins. B. R. REED, R. B . DONO FF, R. B. COLVIN , AND 
R. A. F . CLARK , Dept. of Dermatology, University of Colorado 
M edical School, Denver, CO, Depts. of Surgery a nd P athology, 
M assachuset ts General Hospi ta l, Boston, MA, and Depa rt ment of 
M edicine, National J ewis h Hospital, Denver, CO. 
S kin wounds result ing from acute thermal injury heal more slowly 
t h a n excisiona l wounds. Reasons for this difference in healing rate 
have not been defined. Si nce neovascula rization of injured t issue is 
cr itica l fo r repair we investigated the extent of blood vessel (BV) 
destruction a nd regeneration at the ma rgin of freeze, burn a nd exci-
sion a l wounds. Full thickness wounds were made on the depilated backs 
of a n esthetized guinea pigs by a 4 mm punch, or by a 20 sec application 
of a lead disc equilibrated to - 196"C or lOO"C. Tissue speci mens of 
wound and adjacent "normal" skin were obtained at 1, 2, 3, 7 and 10 
days after injury, a nd processed for one micron plastic sections. Focal 
end othelia l cell (EC) necrosis occurred in BV 0.5 mm from excisional 
wound margins during days 1 a nd 2 after injury; regenerat ion occurred 
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wit hin t his a rea from 3 to 7 days. In cont rast, wide spread EC necrosis 
was evident in BV 2- 3 mm from freeze and burn wou nd margins fo r 3 
days afte r injury. By 7 days BV in papillary dermis adjacent to freeze 
wounds were regenerat ing while papilla ry derma l BV adjacent to burns 
were focally necrotic. Furt hermore, by 10 days BV throughout t he 
dermis adjacent to freeze wounds were regenerat ing while la rge arter-
ioles a nd venules 1- 2 mm from burn wounds were necrotic. T his 
investigation clearly demonstrates dramatic vascular compromise fa r 
beyond ma rgins of freeze a nd burn wounds. E xtensive BV damage may 
expla in t he slower healing rate of burn or freeze wounds. 
36. Age-Depende nt Dec r eases in Supe roxide Dismutase Activ -
ity in Rat Skin. MI CHAEL J . IM AND JOHN E . HOOPES, Div. of 
Plastic Surgery, The J ohns Hopki ns Univers ity School of Medicine, 
Balt imore, MD. 
Postsynthetic cha nges in enzyme and the structura l protein may be 
caused by free radicals, such as superoxide or peroxides , a nd play an 
important role as mecha nism of aging. S ince t he enzyme superoxide 
dismutaPe (SOD) plays a key role in t he defense against free radical 
toxicity, SOD activit ies have been investigated in aging ski n in te rms 
of understanding t he mechanism of aging processes. Various age groups 
(5, 12, 19, a nd 24 mont hs) of ma le Fischer 344 rats were compared. 
Microdissected freeze-dried sections, 20 11 m in thick ness, of t he skin (5 
mg) and t he underlying subcutaneous muscle (1.5 mg) were suspended 
in 0. 1 ml of phosphate bu ffer, pH 7.4, a nd sonicated. T issue suspension 
was cent ri fuged at 20,000 g for 30 min . The SOD activity of the 
supernatant was determined indirectly in t he ni t roblue tetrazolium 
reduction assay by t he xant hine-xanthine oxidase system: t he rate of 
formazan fo rmation was fo llowed spectrophotometrically at 560 nm. 
The a moun t (!'-g) of protein required to yield a 50% inhibi t ion of t he 
ge neration of formazan per min . was 24 .4 ± 9.7, S. D. , (n = 6), 31.0 ± 
3.0 (n = 3), 36.0 ± 12.8 (n = 6), a nd 51.2 ± 7.1 (n = 3) in t he ski n of 
t he 5, 12, 19, and 24 mont h old rats , respectively. The a mount of 
protein for a 50% inhibi t ion of the reaction was 17.8 ± 6.6 (n = 6), 21.7 
± 2. 7 (n = 3), 27. 1 ± 5.5 (n = 6), and 34 .7 ± 5.8 (n = 3) in the 
pa nniculus ca rnosus of t he 5, 12, 19, and 24 month old rats, respectively. 
Most of t he SOD activity was diminished by cyanide in the assay 
system. Wi th increasing age, t he SOD activit ies in skin and the pan-
niculus ca rnosus decrease, suggesting a n impairment of defense mech· 
an ism against oxygen free radicals during aging processes. 
3 7 . Pharmacokine tics and Pharmacody namics of Methyl Ni-
cotinate (MN) in Man Following Cutaneous Application. DAN -
IEL A. W. BUCKS, RI CHARD H. GuY, AND HOWARD I. MAIBACH, 
Depts. of Dermatology a nd Pharmaceut ical Chemistry, University of 
California , San Fra ncisco, CA. 
The local pha rmacodynamics a nd t he systemic pharmacokinetics of 
MN have been followed in man (n = 6) a fter topical administration. 
Local vasodilatation, e licited by a J5 sec exposure to a n aqueous 
solu t ion of drug [MN] = 5- 100 mM ), was moni to red by laser Doppler 
ve locimetry (LDV), a technique sensit ive to changes in skin blood 
perfusion. Pha rmacokinetics of MN were dete rmined by standa rd 
radiotracer methodology: - subjects were topicaly dosed over 50 cm2 of 
vent ral forearm skin wi th 2.2 mg of C-14 labell ed MN in 100 11 l of 
methanol. T he vasodilatory response was characte rized by (i) a short 
lag period, (ii ) followed by a rapid increase to peak response, (iii) 
saturation of effect at t he higher [MN], a nd (iv) a gradual return to 
base line up to 80 min post-application. Ana lys is of t he data implied 
ha lf-lives for MN delivery to and depletion from the site of vasoaction 
of about 10 min. The kinetics of M N absorpt ion and elimi nat ion we re 
measured from t he urinary excretion rate of radiolabel as a fu nction of 
t ime. 6.2% (SO = 3.5) of the applied dose penetrated t he s kin. The 
ba ld-life of MN systemic abso rpt ion was 2.4 hours, t hat for elimi nation 
was 51 hours. Clea rly, from t hese resul ts, it can be concluded t hat the 
time-course of t he local pha rmacological events a re faste r tha n the 
ent ry of M N into t he systemic circulation from t he skin surface. We 
believe t ha t. this study represents t he first attempt to assess a nd 
compa re local drug pha rmacodynamics a nd systemic pha rmacokinetics 
in vivo in ma n. 
38. Transcutaneous Absorption of B enzoic Acid in a U nique 
Isolated S kin Flap Model. S. A. Bu RTO N, z. J. WOJCIECHOWSK I, 
G. G. KRUEGEH, ANT> S. E. HUETHER, University of Utah, Salt Lake 
City, UT. 
Current techniques for measuring t ranscutaneous absorption of 
drugs are less t ha n satisfactory. Our laboratory has developed a skin 
flap model wherein all of the blood entering and ex it ing does so t.hrough 
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a single set of blood vessels, the inferior epigast ric artery and vein. 
T his viable, functional nap is created on the abdomen of the rat as a 
sandwich of host skin and a split-thickness gra ft of syngeneic skin 
(epide rmis of both sides). Two weeks afte r constructio n, this nap is 
moved, via a subcutaneous tunneling procedure, to the back of the rat 
where it is secured. To test the relevance of this model, transcutaneous 
"C-benzoid acid (BA) absorption has been studied in Lewis and nude 
rats with and without the sandwich nap. In rats without a nap, 30 J.Lg 
of BA was app lied to shaved skin on the right side of the abdomen. 
Every 10 minutes a 40 JLI blood sample is taken from the right epigastric 
ve in (REV) and the left femoral ve in (FV), the latter to assess [BA] in 
the systemic circulation. In this setting the [BA] from the REV is more 
than 1,000 times that of the left FV at the peak of absorption . In 
separate experiments, 30 ILg of BA is topica lly app lied to either t he 
grafted or nongraft.ed skin of t he sandwich nap. Samples from the 
dra ining epigastr ic ve in (DEV) and syste mic blood now from the 
contralate ral FV are taken periodically. [BA] in DEV is 400 times 
greater tha n I BA] in FV after one hour in both the host and grafted 
sides of the f1 ap . These and considerable other data demonstrate that 
the sandwich nap model is useful for measuring percutaneous drug 
absorption in a time-dose fashion. It is a lso an excellent model for 
studying metabolism of drugs within the skin as well as the effect of 
cutaneous blood now on transdermal drug absorption. 
39. P rolonged Viability of Human Skin Xenografts in Rats by 
Cyclosporine (CSA). C. BmEN , R. BARR, J. McCULLOUG H, K. 
BLACK, AND C. HEWITT, Depts. of Dermatology and Surgery, Uni-
versity of California, Irvine, CA. 
The immunosuppressant CSA has shown usefulness in both animal 
and human transplantation. The present study investiga ted the effect 
of CSA in human to rat xenografts. Recipient rats received either a 
fresh split (.020 in) or full t hickness graft obtained from plastic surgery, 
or frozen cadaver skin. The graft. bed of recipient Lewis rats was 
prepa red by full thickness excision. Animals were maintained on CSA 
25 mg/ kg/ d S.C. x 50 days, followed by 12.5 mg/kg 2 X/week. Control 
animals received an equivalent volume of vehicle. There was no appar-
ent graft rejection in 6 CSA-treated rats receiving split th ickness skin, 
with the oldest surviving graft viable at greater than 115 clays. Histo-
logic exam ination showed areas of viable epidermis wi th a negligible 
inllammatory infil t rate . There was some loss of normal polarity and 
occasional apoptotic pigmented basal cells. The dermis revealed mod-
erate fibrosis probably secondary to the surgical procedure. Graft 
viabi li ty was confirmed by autoradiography. Immunohistochemical 
staining for S-100 protein revealed morphologic alte ration of supraba-
silar dendritic (Langerhans- indeterminate) cells, as well as their exist-
ence in xenografts at 12 wee ks post-transplantation. The two CSA-
treated full thickness and the single cadaver graft showed clinical and 
mic roscopic signs of rejection by 10 clays, as did the four controls. 
Toxicities reflected by weight loss and blood chemistries were felt to 
be dose dependent. This in vivo model may provide a means for testing 
percutaneous drug penetration a nd pharmacokinetics in human skin , 
and for observi ng t.he immune component of explanted cuta neous 
neoplasms and dermatoses. 
40. The Immunohistology of Tuberculin Reactions. M. A. FULL-
MER, R. L. MODLIN, AND T. H. REA , Sect. of Dermatology, Univer-
sity of Southern Ca liforn ia, Los Angeles, CA. 
To further characte rize in s itu the immunopathology of cutaneous 
delayed-type hyperse nsitivity (DTH) reactions, basic but incompletely 
understood responses, we have studied tuberculin (PPD, 5tu) responses 
at 24 and 48 or 48 and 96 hours in 9 patients with culture-proven, 
active pulmonary tuberculosis. We used frozen sections, an immuno-
peroxiclase method and monoclonal antibodies identifying these speci-
ficities: pan T (Leu 4), T helper/i nducer (Leu 3a), T suppressor/ 
cytotoxic (Leu 2a). macrophages (OKMl), HLA-DR (I a), Langerhans 
cell/indeterminate cell (LC/ IC, OKT6), interleukin 2 (IL2; Dr. S. Gillis, 
lmmunex, Seattle) and the lL2 receptor (Tac, Dr. T. Waldmann, NCI). 
Some cellular components of a DTH response could be recognized. 
OKT6+ ce lls, probably antigen presenting, were increased in epidermis 
and follicles at. a ll t imes, and were often p resent but few in number in 
the upper dermis. IL2+ cells, having heavily staining cytoplasm, con-
stituted a mean of 1.8 to 3.0% of the dermal infil t rate, and were 
interpreted as antigen specific, T inducer and IL2-producing ce lls. Tac+ 
ce lls , interpreted to be antigen specific T effector cells, were a mean of 
5.3 to 5.8% of t he infilt rate. Leu 3a+ a nd Leu 2a+ cells were a mea n of 
:~5-6 1% and 8- 20% of the infiltrate, respectively. Both Leu 4+ a nd 
OKM l + ce lls were each roughly 50% of the infiltrate. All infiltrating 
Vol. 82, No.4 
cells appeared to be !a+. At 24 and 48 hrs epithelial Ja+ cells were 
morphologically consistent with LC/IC or infilt rating mononuclear 
ce lls. At 96 hrs most epidermal and follicu lar cells were la+, giving a 
pemphigus like pattern. This ta rdative Ia staining probably represents 
Ia antigen on t he surface of keratinocytes, synthesized by keratinocytes 
in response to DTH produced gamma interferon . 
41. Cyclophosphamide (CY) Augments the Delayed Type Hy-
persens itivity (DTH) Skin Reactions to Autologous Tumor 
Cells in Patients with Metastatic Melanoma. H. MAGU IRE D 
BERD, AND M. J . MASTRANGELO, Fox Chase Cancer Center , Pl~ila: 
delphia, PA. 
We have repo rted previously t hat in patients with advanced meta-
static cancer the DTH response to a primary antigen can be immuno-
potentiated with CY (CA Res 42:4862, 1982). We now report that the 
induction of DTH reactivity to autologous cryopreservecl tumor cells 
(ATC) in patients with Stage III malignant melanoma can be accom -
plished by means of CY immunopotentiation . In an ongoing study, 
patients were given a vaccine consisting of 10-30 million cryopreserved, 
x- rated (104 racl) ATC plus 0.1 ml. BCG (Giaxo) intradermally in the 
deltoid region. One group received, in addition, CY (300 mg/M 2 IV ) 3 
clays prior to vaccine. Skin tests with 106 ATC were made intradermally 
on the forearm before and 2 weeks after immunization. Our current 
results are out lined. 
Group 
(8 pt.) I CY pretreatment 
(6 pt.) II No CY 
Baseline 
1.8 mm 
3.3 mm 
2 weeks 
10.1 mm 
4.8mm 
CY pretreatment significantly facilitated t he acquisition of DTH to 
ATC (I > II, p < 0.02). Two patients who received vaccine with CY 
pretreatment at monthly intervals have had sustained regressions of 
their metastatic disease. Studies to analyze the phenomenon and to 
opt imize it.s parameters are in progress. 
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1. In Vitro Culture and Phenotypic C haracterization of Human 
Keratinizing Epithelium. Comparison of Skin and Thymus. 
K. H. SING ER, E. A. HARDEN, A. L. ROBERTSON , D. F. LOBACH , 
AND B. F. HAYNES, Duke University, Durham, NC. 
Epidermis a nd thymic epithelium are similar in that both promote 
'r ce ll maturation and conta in thymotrophic hormones. Moreover, 
neoplastic T cells have an a ffinity for epidermis. To study epit helia l-T 
cell in teractions, we have developed cul ture conditions for propagation 
and subculture of human thymic epi thelial cells (HTEC). Thymic 
stroma from 10 normal subjects was explanted and cultured in EGF-
supp!emented medium. Although fibroblast overgrowth was ini t ia lly a 
problem, repeated EDTA t reatment and subculture onto :3T3 fibroblast 
feeder layers resulted in cultures which , after 3 passages and 30-40 
clays, were > 90% positive in immuno11uoresce nce assays using mono-
clonal ant ibodies for epithe lial cell markers (AE-1, BB-TECS). Less 
than 10% of t he cells were positive for a fibroblast marker (TE-7). 
Ult rastructural studies of HTEC revealed tonofilaments and desmo-
somes. Monoclonal antibodies raised against t hymic epithelium were 
used to characte rize HTEC and to compare HTEC with cultured skin 
keratinocytes (HSEC). TE-4 identifies early stages of keratinized epi-
thelial maturat ion-skin basal cells and thym ic endocrine epithelium, 
and was present on HSEC but not HTEC. Antibodies TE-8 and TE-
15 identify la te r stages of keratinocyte maturation. TE-8 binds to skin 
st ratum granulosu m and to thym ic Hassall's bodies. HTEC were re-
active wit h TE-8 wh ile HSEC were not. TE-15 binds to skin stratum 
corneum and to Hassall's bodies. HSEC were TE-15 negative while 
some HTEC were weakly posit ive. Thus, while some keratinocyte 
antigens expressed in vivo in sk in and thymic epit helium were also 
found in HTEC and HSEC, under the culture conditions used, H SEC 
exp ressed a less di fferentiated phenotype than HTEC. This culture 
system should provide HTEC for use in studying thymic epi theLial 
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different iation a nd t hymic epithelium-T cell in te raction a nd in t he 
development of a n in vit ro model ofT cell maturat ion. Moreover, this 
c ultu re system will be importoant for the study of abnormal thymic 
epithelium such as occurs in congen ital thymic dysplasia and thymoma. 
2 _ Isolation and Characterization of a Specific Complex Formed 
by t h e Two Major Keratins of Epidermal Basal Cells- R IVA 
EICHNER, UELI AEBI, AND T UNG-TIEN SUN, Depts. of Dermatology 
and Cell Biology and Anatomy, The Johns Hopkins School of Med-
ic ine, Balt imore, MD, and Depts. of Dermatology and Pharmacology, 
New York University School of Medicine, New York, NY. 
To elucidate the molecula r structure and function of epidermal 
keratin filaments , we have investigated t he in vitro inte raction among 
keratin polypeptides from t he viable layers of normal human epidermis. 
Two-dimensional ge l electrophores is of t he major human epidermal 
keratins (MW 50kd, 56.5kd, 58kd, 65-67kd) demonstrated a 50 kd/ 
58kd kerat in "complex" in the presence of 9.5M urea, which could be 
iso lated by gel fil t ration. The 50kd and 58kd polypeptides of t his 
complex were identified by SDS gel electrophoresis and immunoblot 
a n a lysis us ing monoclonal a nt i-keratin antibodies AEl and AE3. When 
urea was removed from the isolated complex, it assembled in to 10 nm 
filaments, as observed by e lectron microscopy of negatively sta ined 
s pecimens. 
We have previously shown t hat the 50kd and 58kd keratin "pair" 
re presents the only "constant" epidermal keratins of the 2 keratin 
s ubfa milies (50kd of acid ic subfamily A and 58kd of basic subfamily B; 
Eichner et a l. , J. Cell Biol., in press), and that t hese two kerat ins a re 
t he major keratins in epiderma l basa l ce lls. The present results indicate 
that t he 50kd and 58kd keratins have a strong, specific affi ni ty for one 
another, even under denaturing conditions. Furthermore, t hese results 
suggest that a 50kd/58kd keratin complex may represent the "proto-
filamen t subunit." of keratin filaments in epidermal basal ce lls. 
3_ Pemphigus Vu lgaris a nd Pemphigus Foliaceus Autoantibod-
ies Bind Different Molecules- J . R. STANLEY, L. KouLU, AND C. 
TH IVOLET, Uniformed Services University of the Health Sciences, 
Bethesda, MD. 
The purpose of this study was to determine whether pemphigus 
vulgaris (PV) and pemphigus foliaceus (PF) autoant ibodies bind dif-
ferent molecu les. Se ra from 12 patients with PY were used to immu-
noprecipitate extracts of cu ltu red human epidermal ce lls radiolabeled 
with •·•c-amino acids. As determined by sodium dodecyl sulfate (SDS) 
polyacryliamide gel electrophores is (PAGE) , under reducing condi -
tions, and fluorography, a ll 12 PV sera (but none of 11 norma l huma n 
se r a or 5 pe mphigoid sera) precipitated a protein with chains of 130 
kD a nd 80 kD. Unreduced, PY a nt igen was ident ified as a 210-kD 
molecule, presumably formed by d isulfide cross-linking of these two 
cha ins. Labeling of epidermal cells with "C-glucosam ine indicated that. 
the 130- kD chain was heavily glycosylated compared to the 80-kD 
c h ai n. In contrast to PV sera, 7 of 8 PF sera did not precipita te this 
glycoprotein, nor did t hey precipi tate any specific molecule from ex-
t racts of these cul tu res. However, immunoperoxtdase stammg of t he 
proteins extracted from normal human epidermi_s and separat~d, under 
reducing conditions, by SDS-PAGE, then transferred to 2-ammophen-
y lt hioether paper (which binds proteins covalent ly) revealed that. 4 of 
8 PF sera (but none of 8 normal huma n sera or 9 PV sera) conta ined 
antibodies which in tense ly stained a 160-kD band. Indirect immunoflu -
o rescence indicated that TgG elu ted from this protein band sta ined 
normal human epidermis in a ce ll surface pattern . These data indicate 
that: 1) autoantibodies from different PY patients have a unique 
molecular specificity, 2) autoantibodies from most PF patients have a 
specificity different from that of PY autoantibodies, and 3) autoanti -
bodies from diffe rent PF pat ients may not have identical specificities. 
4_ Isolation and Characterization of lgA Immune Complexes in 
Patients with De rmatitis Herpetiformis. R. P. HALL AND T. J . 
LAWLEY , Dermatology Branch , NIH, Bethesda, MD. 
Ig A-conta ining circulating immune complexes (CIC) a re found in 
25-40% of dermatitis herpetiformis (DH) patients, however t heir ori-
gin, composit ion and role in DH are unknown. T o determine the lgA 
subclass composition of the JgA-CIC, and investigate t he potentia l 
antigens in the CIC we isolated lgA-CIC from 8 patients with DH. 
Serum from 8 DH patients and 6 normal controls was absorbed wtth 
goat anti-huma n C3 coupled to Sephrose 4B. The bound mate ria l was 
el u ted using 0. 1M glycine, pH 2.5, t hus isolating CIC which have fixed 
complement. Eluates were quantitatively ana lyzed for lgA" lgA2 and 
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t.otallgA using mouse monoclona l ant ibodies in an ELISA. SDS-PAGE 
and immunoblot (IB) were done on the eluates to further characte ri ze 
the isolated ClC using antibodies aga inst. l gG, lgA, lgM , C3, ,) chain 
and secretory piece. ELISA and 18 were a lso used to exam ine the 
isolated CIC fo r gliadin . Eluates from DH patients were found to 
contain C3, lgA, small a mounts of J chain but. no secretory piece. 
Qua ntitative analys is revealed the mean totallgA concentration of the 
eluates from DH serum to be 1.5pg/ ml compared to 0.2pg/ml fo r normal 
eluates (P < .05). 30- 74% of the lgA in the isolated CIC was lgA, 
(mean = 58%) while 26- 70% was lgA1 (mean = 42%). In contrast, 
serum lgA was fou nd to be 77% lgA 1 and 23 % lgA 2 (p < .0:25). 
Absorption of the serum of 2 patients · with a m.i-lgA, coupled to 
Sepharose dec reased the amount of lgA-CIC in t:he serum in a n amount 
comparabl e to t he a mount of lgA, in the isolated CIC, suggesting tha t 
the lgA-C IC are for the most part sepa rate lgA, a nd lgA2 CIC. Using 
rabbit anti-gliadin a ntibody capable of detecting 0.6ng in ELISA and 
100 ng in 18, gliadin could not be detected in the isola ted CIC. These 
results suggest that the lgA-C JC in DH patients do not co nta in gliadin 
or glu te n fract ions, a re most likely separate lgA , a nd lgA2 CIC, and 
a ri se from the G I tract. 
5_ Autocrine Growth Stimulation of Human Keratinocytes by 
Epidermal Cell-De rived Thymocyte Activating Factor 
(ET AF): Implications for Cellular Aging. BARBARA A. GIL-
CHREST AND DANIEL N. SAUDER, Tufts U niversity School of Medi-
cine, Boston, MA, and McMaster Univers ity, Ontario, Canada. 
Recent work suggests both a wide range of biologic activi t ies for the 
cytokine ETAF and a complex regu lato ry system for human keratino-
cyte (HK) proliferation in the epidermis. T o examine the possibility of 
autocr ine growth stimulation by ETAF, cultured HK from surgical 
skin speci mens were assayed for ability to generate ETAF and to 
respond mitotica lly to exogenous ETAF using a serum -free hormone-
supplemented culture system. Afte r a 48 hr incubation, medium from 
nea r-confluent dishes was collected and its ETAF activity was com-
pa red in a t hymocyte bioassay to that of a standard ETAF preparation. 
All medium samples conta ined ETAF activity but newborn HK pro-
duced more than adult HK (p < .05): 37.5 ± 6.4 x w-• vs 6.0 ± 2.8 x 
10-• units/ cell (approx 50- 100 units/dish). In separate assays column 
purified ETAF of known activi ty or a heat- inactivated preparation of 
equal volume was added to paired HK cultures at. each feeding. Af"Ler 7 
days there was a linear dose response to ETAF, from 1.9 x 106 (contro l) 
to 2.8 X 106 ce lls/dish at 100 units/ml wi th para llel increases in tota l 
protein content (170 to 300 pg/ dish) and colony size whi le culwres 
with heat- inactivated ETAF were identical to controls. T hese studies 
establish t hat in vitro ETAF production is gre' .te r in newborn than in 
adult HK cultures and t hat ETAF at co ncent rations s imila r to those 
achieved by endoge nous cultu re production inc reases keratinocyte mi -
totic rate up to 50%. The data suggest t hat ETAF production may 
contribute to autocrine growth stimulation of keratinocytes in vivo and 
to age-associa ted decreases in epidermal turnover and wound healing 
capacity. 
Intermission 
6. Specific Inhibition of UVR-lnduced Tumor Suppressor Cell 
Activation by Monoclonal Anti-1-J Antibody. R. D. GRAN-
STEIN, D. J. MCAULIFFE, J. A. PARRISH, AND M. I. GREENE, Dept. 
of Dermatology, Massachusetts General Hospita l, and Dept. of Pa-
thology (MI G) , Ha rvard Medica l School , Boston, MA. 
C3H mice chronically exposed t.o ultrav iolet radia tion (UV R) develop 
suppresso r T ce lls (Tsu.-J that recognize most UVR-induced regressor 
sk m ca ncers as a class and are defined by their ab ility to inhibi t 
rejection of transplanted UYR- regresso r tumors upon adoptive t ransfe r 
to syngeneic recipients. This study demonstrates that. administrar ion 
of monoclonal ant.i -J-J k ant ibody or cyclophosphamide (Cy) inhibits 
t he activation of these Ts" '" in ch ronica lly irradiated mice. C3H mice 
exposed for 12 weeks to FS-40 sunlamp rad iation (39.6 KJ/m" to t,he 
shaved dorsum twice weekly) and s imul taneously given 500 ng of anti -
J-Jk antibody or 20 mg/ kg Cy i.p. twice weekly had s ign ifica nt ly less 
T su•· activity compared to mice treated solely wit.h UVR. Ts"' activi t~• 
was assayed by sacrificing the t reat;ed mice and t ransferring 10" nu-
clea ted splenocytes i.v. to each of several recipients. Rec ipients were 
then given 2.0 X 106 cells of UVR-regressor tumor 2240 s.c. a nd tumor 
growth was scored as a measure of T s"'" activity. At 6 weeks the mean 
tumor size in recip ients of donor ce lls from UV R-t.reated mice was 4481 
± 1690 (SEM) mm" compared to 0 (p < 0.001 by rank -sum method) 
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fo r t he UVR + anti- 1-J' donor group, 216 ± 216 (p = 0.019) for the 
UVR + Cy group, 3765 ± 1922 (p = 0.360) for the UVR + media group 
(media control), and 1.1 ± 1.1 (p = 0.0] 0) for t he un t reated group 
(negative control). In a sepa rate experiment, specificity of t he anti -1-
J k antibody was shown by demonstrating loss of activity by adsorption 
on BlO.BR 0-J') sp lenocytes but not BlO.D2 (l -J d) splenocytes. We 
conclude that 1-J+ /Cy sensitive elements are involved in T s,v activation 
prior to overt tumor development. These results may suggest novel 
therapeutic approac hes to the t reatment of diseases involving T s activ-
ity . 
7. Hapten-Derivatized, Purified Epidermal Langerhans Cells 
Induce Contact Hypersensitivity Without Down Regulation. 
S . SULLI VAN, S. W . STREILEIN, P. R. BERGSTRESSER, AND R. E. 
TIGELAAR, Depts. of Cell Biology and Dermatolo!,'Y, UTHSCD, Dal-
las, TX. 
We have observed that mouse skin which is deficient in normal 
numbers of functioning Langerhans ce lls (LC) fai ls to susta in t he 
induction of contact hypersens itivity (CH) to simple haptens such as 
trinitrochlorobenzene (TNCB). Moreover, immunizing through LC 
deficient sk in results in a state of specific unresponsiveness which can 
be adoptively t ransfe rred wit h T cells. In an attempt to cla rify the role 
of LC in the acquisition of CH, TN P -derivatized mouse epidermal ce ll 
suspensions (EC) from CBA/ J mice were utilized. Intravenous inocu-
lat ion (IV) with TNP-EC conta ining up to 15% LC induced CH of 
moderate in tensity in comparison with mice which were skin painted 
in t he convent iona l manner; however, these mice were also down 
regulated since re-immunization evokes a blunted response, suggesting 
t hat heterogenous epidermal cells, even if enriched for LC, deliver 
ambiva lent immunologic s ignals. We t hen utilizied fi coll gradients and 
FACS technology to develop a protocol that allowed us to enrich fo r, 
as well as deplete mouse epidermal cells almost completely of, LC. EC 
prepared in t his manner contained 94 - 98% I a+ LC. When haptenated, 
these cells a lways sensitized and fa iled to induce down regulation, 
regardless of the route by which they were inoculated. By contrast, 
cohort EC dep leted of LC fail ed to induce CH, but did induce unre-
sponsiveness. These results indicate t hat LC stand alone among epi-
derma l ce lls in their capacity to deliver an unambiguous immunogenic 
(up) signal. The capacity to obtain LC and other cell types in virtually 
pure form from epidermis makes it poss ible to determine the modus 
operand i of Langerhans cells and the cellular source of t he compet ing 
(down) signal(s) that derive from the epidermis. 
8. Localization of the 5' End of Human Pro ,2(1) Collagen Gene. 
MADELAINE DUVIC, S HELDON PINNELL, AND RUSSEL KAUFMAN, 
Dept. of Medicine, Veterans Administration Hospi ta l and Duke 
Univers ity Medical Center, Durham, NC. 
T ype I collagen, t he major structura l prote in of skin and bone, is a 
t rimer of two rd. and one <'2 chains. These cha ins a re cha racterized by 
a repetitive gly-x-y amino acid sequence and a re products of different 
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genes localized respectively to chromosomes 17 and 7. We have isolated 
t he entire pro a2( l) collagen gene and have attempted to iden t ify 
structu ral features which are important in the regulation of t his gene 
by comparing t he 5' end of t his gene with chick pro «20) collagen gene 
sequences. Our studies indicate t hat exon 1 is encoded in a 1.05 kilo base 
(kb) Pst I fragment located 7 kb 5' to a highly polymorphic EcoRl s ite 
in the pro «20) gene. The first six exons are distributed over 4 kb of 
DNA and are highly homologous to corresponding exons in chick pro 
«2( 1) co llage n. Furthermore, t he human pro c<2(1) gene has strong 
homology to a region of the chick gene which encodes a complex 5' 
ul t ranslated region with severa l possible translation initiation s ites. 
We conclude that the human pro «2([) collagen gene is highly conserved 
between two different classes of animals. In both cases, the pro cr2(1) 
collagen gene is over 37,000 base pairs long and collagen coding se-
quences comprise only 16% of t he total gene. 
9 . Amino Acid Sequences of Epidermal Keratins Correlate with 
Their Developmental Expression. PETER M. STEINERT AND 
DENNIS R. ROOP, National Cancer Institute, Nationa l Institutes of 
Health , Bethesda, MD. 
Keratin fil aments form the class of intermediate filaments of epi-
dermal ce lls. About 10 different subunits have been indenti!ied, but the 
subunits expressed cha nge during normal development and terminal 
differentiation. To explore these changes, eDNA libra ries were prepared 
to mRNAs of terminally differentiating mouse and huma n epidermis 
(E) a nd mouse epidermal basal cells (BC) grown in cell culture. Clones 
to subunits of MW 67K and 59K in t he E libraries, and subunits of 
MW 60K, 59K, 55K and 50K in the BC libra ry were sequenced to 
deduce t heir amino ac id sequences. All subunits contained a centra l 
domain about 300 residues long that forms a coiled-coil a-helical 
st ructure, of two disti nct types: T ype I, E 5~K. BC 55K and 50K; Type 
ll, 67K subumts, BC 60K and 59K. Thus m espect1ve of their degree 
of differentiation, epidermal ce lls express at least 1 or 2 members of 
each type for kera t in filament assembly in vivo, an observation that is 
consistent with earlier in vitro keratin fil ament assembly experiments 
(JMB 108,547, 1976). However, t he non-a-helical amino- and carboxyl-
terminal domains of t he subunits va ried widely in both size a nd 
sequence. The E 67K and 59K subunits contain numerous repeat 
sequences enriched in glycines, which in te restingly, a re not conserved 
in the same mouse and human subunits. Such sequences may ret1ect 
interactions in te rmina lly-differentiating cells with filaggrin, an inter-
filamentous protein also conta ining glycine-rich sequences. The BC 
subuni ts conta in highly conserved sequences enriched in serines. The 
data suggests t hat t he properties and functions of the differen t sets of 
keratin subuni ts expressed during different iation in the epidermis a re 
mediated by different terminal amino acid sequences. 
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